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what in cJ^imed is ^ ^ , ab( 

l. A polyolefin, which contains about 80 to ai> 



10 



15 



20 



iS, 



150 branches per 1000 methylene groups, and 
contains for every 100 branches that are methyl/about 
30 to about 90 ethyl branches, about 4 to about 20 
propyl branches, about 15 to about 50 butyl < 
about 3 to about 15 amyl branches, and about 30 to 
about 140 hexyl or longer branches. / 

2 The polyolefin as recited in claim 1 which 
contains about 100 to about 130 branch/s per i000 
methylene groups, and which container every 100 
branches that are methyl, about 5o/o about 7S ethyl 
branches, about 5 to about 15 prop/l branches, about 24 
^ about 40 butyl branches. abouf S to about .10 amyl 
branches, and about 65 to. abouy420 hexyl or longer 

"""""The polyolefin as reXd in claim 1 which is 
an ethylene homopolymer . / 

4 A polyolefin which/c/nta|lns about ^20 to about 



25 



;ne 



rouj 



'and which 
are methyl, about 
1 to about 12 
"abovt 12 butyl branches, 
s, and 0 to about 2 0 



Ir anche 



30 
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150 branches per 1000 

contains for every 100 brai 

4, to about 2 0 ethyl brsfnch^ 

propyl branches, aboixt 1 

about 1 to about 10 imyl 

hexyl or longer branches 

5 The polyo/ef in as ^ecit^d in claim 4 which 
contains about /to about 100 branches per 1000 
.ethylene group/, and which contains for every 
branches that /re methyl, about S to about 15 ^ 
branches, about 2 to about 10 propyl branches about 
to about loLtyl branches, about 2 to about 8 amyl 
branches, a4d about 2 to about 15 hexyl or longer 

bran T7he polyolefin as recited in claim 4 which is 
an ethylene homopolymer. 

7 /A polymer, consisting essentially of units 
deriv/d from the mohomers ethylene and a compound of 
formula CH 2= CH (CH 2 ) ra C0 2 R\ wherein R is hydrogen, 



10 



15 



hydrocarbyl or substituted hydrocarbyl. and m* 0 or 
an integer from 1 to 16, and which contains Wout 0.0! 
to Ll *0 m ole percent of repeat units de/ved from 
said compound, and provided that said repeal units 
derived from said compound are in branch^ of the 

formula -««*,,.«*'. i- ^ « « f " ™ ^ 
percent of said branches n is. 5 or mori, in about 0 
Ibcut 20 mole percent n is «. in abo/ 3 to GO mo e 
percent n is !. 2 and 3. and in abo/t 1 to about 
mole percent n is 0 , ? m ^ 

8 . The polymer as recitcu y 

° ' 9 The polymer as recited/n claim 7 wherein R 1 is 

hydrocarbyl or ^/^^^"in claim 7 wherein R 1 

10. The polymer as recy**p*-* 

• « n i ryy carbon atoms, 
is alkyl containing 1 to \J cciro 

11. The polymer as r< 



:it 



d in cJ 



is hydrocarbyl or substi 

12 . The polymer as 
20 about 0.1 to about 2 0 

derived from said co 

13 . A process f 
comprising, contact 
bidentate ligand 

R2 

I 

M 



recit 



nd 



im 8 wherein R 1 
rcarbyl . 
in claim 7 wherein 
'rcent of said units are 



ited/ hyd 



selei 



the polymerization of olefins, 
a trlnsition metal complex of a 
ted from the group consisting of 



R 3 




25 



/(CR 30 



-HI 



2 )n RM 



>4=Ar 45 



(XXX) 
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(XXHI) 




(XXXII) 

with an olefin wherein 
said olefin is 
consisting of ethylene 
R 17 CH=CH 2 or R 17 CH=CHR 1? 




group 
formula 
lopentene , 



ted from the 
a rare earth 



norbornene, or a substi 
said transitior 
group consisting of Ti^ 
metal, Fe , Co, Ni or PC™ . 

r 2 and R 5 are 6>Jch independently hydrocarbyl or 
substituted hydrocarbyl provided that the carbon atom 
bound to the imino n/it^gen atom has at least two 

carbon atoms bound k.o it ; 

/re each independently hydrogen, 

p _3 j 



R 3 and R 4 



R 3 and R 



hydrocarbyl, subs/ituted hydrocarbyl, or 
taken together a/e hydrocarbyl ene or substituted 
hydrocarbylene /o form a carbocyclic ring; 

R is hydrocarbyl or substituted hydrocarbyl, 
and R 28 is hyd/ogen, hydrocarbyl or substituted 
hydrocarbyl Z R~ and R 28 taken together form a rxng; 



409 



is hydrocarbyl or substituted hydrocarbyl, 



a ring; 



and R" is hydrogen, substituted hydrocarbyl or 
hydrocarbyl. or R« and r" taken together £ °¥ 

each R" is independently hydrogenyS-ubstrtuted 
5 hydrocarbyl or hydrocarbyl. or wo o£ R *aken 

together^ o». ^ Urocarbyl or 

S ubstituted hydrocarbyl, ^ ^ V ly „ n . 

10 ■ h ydrocar. -^^X^^ - . „ , 

in said olefin is sepa JX carbon atom or at 

bond or aromatic ring by a qufeterna y 

15 le ast two saturated '"^"^ or substitute d 
r 1 is hydrogen, bydxocarDyi 

hydrocarbyl ; 

n is 2 or 3;/ 

and provided 



lat 



20 



when said/bid/ntate 



Pd; 



when M ij 
said tr« 



^and is (XXX) M is not 



p.^'diene is not present; and 
J£ioi metal also has bonded to it a 
I displaced by said olefin or add to 



25 



30 



ligand that n 

^Ihen JLbomene or substituted norbornene is 

said tradition metal is Ni or Pd. 

/ =«= rpc ited in claim 13 or lb 

16/ The process as recited 



Xb/ 1 lie MJ-^^' 

..hereiZsaid olefin is ethylene. R"c„-CH„ or 



cycloipentene 



wherein R 17 is n-alkyl 



wherein 



35 



IT. The process as recited in claim 13 
saiya olefin comprises cyclopentene . 

/ 18 . The process as recited in claim 13 . 14, 
J wherein said bidentate ligand is (VIII) . 
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19 . The process as recited in claim 18 "herei 

said olefin is -«*^- ^ in claim 18 herein 

20. The process as recite 

said olefin is V*™ 1 ™- ^ in claira 18 /herein 

■ d ^errrcol naliln of ethylene a/ propylene . 
said olefin is a r • ted in claim /s wherein 

r>o The process as reciteu j- f 

said "efin is contained in a ^eln * 

2 3 . The process as recited « cla* chat 
and R s are each independently .^"g^.,^ has at 
the carbon atom bound to the r . _ 



tne tdiv^* / j d R 4 are each 

le ast two carbon atoms bound to 4 taken 

independently hydrogen, *Ydroc«*£. ~ * c ring . 

together are — 
24. The process as _ recx A methyl Qr 

and R 4 are each I both R 2 and R 5 are 

together are 1 , 8-naphthylyleh4/ and both 

2 , 6 - di i sopr opy lphenyl 

25. The process as/'r. 

^fcolymerization of an 

lef 
x of 



0 said olefin comprises c 
26 . A process for 
olefin and a fluorinat 
a transition metal comp 
selected- from the grou; 



R3 



€ d in 



{±m 18 wherein 



in, comprising, contacting 
a bidentate ligand 



consisting of 




25 



30 



a * fluorinated olefin wherein: 
w itn an ole^n/ and £rQm . che group 

said tfierin formula 
consisting of/ethylene and an olefrn of 

^■ CH \7l£:T^ »etal is selected fro, the 
group consisting of Ni and Pd; 
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said fluorinated olefin is of the formula 

H 2 C=CH(CH 2 ) a RfR 42 '- 

a is an integer of 2 to 20; R £ is 
perfluoroalkylene optionally containing on4 or more 

ether groups ; 



,42 



10 



15 



20 



is fluorine or a functional .group ; 
and R s are each independent^ hydrocarbyl or 
substituted hydrocarbyl. provided tha/ the carbon atom 
bound to the imino nitrogen atom has/ at least two 
carbon atoms bound to it; / 

r 3 and R 4 are each independently hydrogen ; 
hydrocarbyl, substituted hydrocarbyl, or R and R 
t Len together are hydrocarbyl ene 6r substituted 
hydrocarbylene to form a carbooyclic rxng; 

each R 17 is independently saturated 

^Infprovided that said /ransition metal also has 
bonded to it a ligand thatA be displaced by sa.d 
olefin or added to said cjUt ih 
27 . The process as 



;cit 



fonyl hal 



rreci 
's 2 



25 



=d in c 



laim, 26 wherein R 



42 



claim 26 wherein R f 
20, or - (CF 2 ) d OCF 2 CF 2 - 



recited in claim 2 6 or 27 
ethylene or wherein said olefin 



17 is /n- alky 1 



1S recited in claim 26 wherein R 
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is fluorine, ester or 

28. The process 
is - (CF 2 ) b -, wherein b 
wherein d is 2 to 20 

29. The process 
wherein said olefin 
is R 17 CH=CH 2 , whereyi 

30. The process. r ~ 

and R B are each i^ejlfndently hydrocarbyl. prov, ded 
that the carbon /ton, bound to the imino nitrogen atom 
has at least tw/ carbon atoms bound to it ; and R an a 
J ar e each independently hydrogen. « 
and R* taKen together are hydrocarbylene to form a 

carbocyclic ring. 

31 A Ipolymer of an olefin of the formula 
jx. ~ J . , - n n f the formula 

R "CH=CHR 17 /and a fluorinated olefin of the 



H 2 C=CH (CH 2 )/ a RfR 42 , wherein: 
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each R 17 is independently hydrogen or sat/rated 

hydrocarbyl ; 

a is an integer of 2 to 20; R £ is 
perfluoroalkylene optionally containing one Or more 
ether groups; and 



10 



15 



20 



25 



R 



42 



is fluorine or a functional group; 



.17 



30 



provided that when both of are hydrogen and R 
is fluorine, R f is -(CF a ) b - wherein b is/ 2 to 20 or 
perfluoroalkylene containing at least /ne ether group. 
32 The copolymer as recited in rflaim 31 wherein 



,42 



.42 



r" is fluorine, ester, sulfonic acid', or sulfonyl 

halide. , 

33 The copolymer as recited/in claim 31 wherein 
R f is -(CF 2 ) b -, wherein b is 2 to/20., or - (CF 2 ) d OCF 2 CF 2 - 

wherein d is 2 to 20. 

34 The copolymer d Jecfaf in claim 31 or 32 
wherein said olefin is/ethk^ or wherein said olefin 



is R 17 CH=CH 2 , wherein 

35. The copolynv 
said fluorinated o 
of- repeat units in 

36 . An acid ca 
31, wherein R 42 is £ 

37 . A process 
comprising, conta 
-100°C to about +/0 



-alkyl. 

ecited in claim 31 wherein 
in /s about 1 to 2 0 mole percent 
copolymer, 
s- of the composition of claim 

^f6n\ic acid. 

£>r the polymerization of olefins, 
ing, at a temperature of about 
0°C: 

a firs/ compound W, which is a neutral Lewis 
acid capable o/ abstracting either Q" or S" to form WQ 
or WS" provi/ed that the anion formed is a weakly 
coordinating/anion; or a cationic Lewis or Bronsted 
acid whose Lunterion is a weakly coordinating anion; 
a /second compound of the formula 




(XI) 
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and one or more monomers selected from ythe 
group consisting of ethylene, an olefin of thj^ formula 
R 17 CH=CH 2 or R 17 CK=CHR 17 / cyclobutene, cyclop^Atene , 
substituted norbornene, or norbornene; 
wherein : 

M is Ti, Zr, Sc, V, Cr, a rare 
Co, Ni or Pd in the m oxidation state, 



?arth metal, Fe, 



10 



00 
CO 

w 
m 

W 

w 
m 



15 



20 



25 



30 



35 



R 2 and R 5 are each independently hydrocarbyl or 
substituted hydrocarbyl, provided fnat the carbon atom 
bound to the imino nitrogen atom 1/as at least two 
carbon atoms bound to it; 

indent ly hydrogen, 

3 4 

hydrocarbyl, substituted hydrocarbyl, or R and R 
taken together are hydrocarbyLene or substituted 



hydrocarbyl ene to form a 



each R 17 is indep£nd< 
substituted hydrocarbyl/pro) 
in said olefin is separatee 
bond or aromatic ring! 
least two saturated cp|rbo^ 

Q is alkyl, ty\d 

bromide ; 

S is alkyl, 
bromide ; and 

provided that ; 

when norbornene 
present, no other m£>no' 

when M is Pd 



>cyclic ring; 
Ltly hydrocarbyl or 
.ded thax any olefinic bond 
my other olefinic 
ternary carbon atom.. or at 
:oms; 

chloride, iodide, or 



ride, \chloride, iodide, or 



die: 



substituted norbornene is 
r is present; 
e is not present; and 
except when Nf is Pd, when both Q and S are each 
independently ch^ride, bromide or iodide W is capable 
of transferring k hydride or alkyl group to M. 

38. The process as recited in claim 37 wherein 
said monomer is ethylene only. 

39. The rirocess as recited in claim 37 wherein 
said monomer /is an cc-olefin only. 
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40. The process as recited in claim 39 wherein 
said a-olefin is propylene. 

41. The process as recited in claim 37 ^6ne in the 
presence of a solvent . 

42. The process as recited in claim. 43: wherein R 
and R 4 are each independently hydrogen or/methyl, or R 3 
and R 4 taken together are 1, 8-naphthylyl£ne, and both 
R 2 and R 5 are 2 , 6 -diisopropylphenyl 

43 . The process as recited in clafim 37 used to 
make a block polymer. 

44. The process as recited in e^laim 37 wherein: 
M is Ti(IV), Q and S are chlo/ide, and y and z are 



2; 
2 ; 
1; 

l; 

is 2 ; 



M is Zr(IV), Q and S are ctyloride, and y and z are 
M is Co(II), Q and $ V* re yfapc^mide , and y and z are 



M is Fe (II) , Q and 
M is Sc (III) , Q an- 



chloride, and y and z are 
re chloride, y is 1 and z 



M is Ni(II), Q and $ are\ bromide or chloride, and 
y and z are 1 ; 

M is Pd(II), Q anj£ 4\ are methyl, and y and z are 

1; 

M is Pd(II), Q ^nd S are chloride, and y and z are 

i; 

M is Ni(I), Q As methyl, chloride, bromide, iodide 
or acetylacetonate/ y is 1, and z is 0; 

M is Pd(II),/Q is methyl and S is chloride, and y 
and z are 1 ; or 

M is Ni(II)/ Q and S are methyl, and y and z are 

1 . 

45. The process as recited in claim 37 wherein 
ethylene and propylene are the monomers. 

4 6,. The ptocess as recited in claim 3 7 wherein 
said monomers /are part of a crude butenes stream. 
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47. The process as recited in claim 37 whe/ein R 
and R 5 are each independently hydrocarbyl, provided 
that the carbon atom bound to the imino nitrcjgen atom 
has at least two carbon atoms bound to it; 
are each independently hydrogen, hydrocarb} 



and R 
or R 3 and 



R 4 taken together are hydrocarbylene to fc 
carbocycl ic ring . 

48. The process as recited in claiy 37 wherein 
said monomer comprises cyclopentene . 

49. A process for the production hi polyolefins, 
comprising, contacting, at a .temperature of about - 
10 0°C to about + 2 0 0°C, one or more monomers selected 
from the group consisting of ethylene, an olefin of the 
formula R 17 CH=CH 2 or R 17 CH=CHR 17 , cydlobutene, 
cyclopentene, substituted norbornpe, and norbornene; 
and a compound of the formula 




R4" 



R2 
I 

rN 



K 



R4' 



R2 

I . I 

r N 0=C 

/ 

I 

(IV) 



OR 



(CHRi6) n 
X' 



or 



wherein : 

,2 



R2 
R5 

(VII) 



R' and R'/are each independently hydrocarbyl or 
substituted hydryocarbyl , provided that the carbon atom 
bound to the iirm.no nitrogen atom has at least two 
carbon atoms bpund to it ; 
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15 



20 



25 



R 3 and R 4 are each independently hydrogen, 
hydrocarbyl, substituted hydrocarbyl, or R 3 and 
taken together are hydrocarbylene or substitute 
hydrocarbyl ene to form a carbocyclic ring; 

T 1 is hydrogen, hydrocarbyl not containing 
olefinic or acetylenic bonds, R 15 C{=0)- or R^OC(=0)-; 

Z is a neutral Lewis base wherein t/he donating 
atom is nitrogen, sulfur or oxygen, provided that if 
the donating atom is nitrogen then the pJCa of the 
conjugate acid of that compound is less/than about 6; 

X is a weakly coordinating anlpn; 

R 15 is hydrocarbyl not containing olefinic or 

acetylenic bonds; 

each R 17 is independently hydrocarbyl or 
substituted hydrocarbyl provided tliat any olefinic bond 
in said olefin is separated from Any other olefinic 
bond or aromatic ring by a quaternary carbon atom or at 
least two saturated carbon at 

M is Ni(II) or Pd(Iy);, 1 

each R 16 is indepenr 
containing 1 to 10 carbod 

n is 1, 2, or 3; 

R 8 is hydrocarbyl>rVnd 

T 2 is hydrogen, h 
olefinic or acetylenic bo 
with keto or ester groups 



30 
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,15, 



r hydr-ogen or alkyl 



rocarbyl not containing 
Is, hydrocarbyl substituted 
but not containing olefinic 
=0) - or R 15 OC(=0) -; 



or acetylenic bonds, 
provided that : 

when M is Pd, Jr (II) or (VII) are present, a 

diene is not present; And 

when norborneie or substituted norbornene is 

used no other monomer is present . 

50. The process/ as recited in claim 49 wherein 
said monomer is ethylene only. 

51. The proceste as recited in claim 49 wherein 
.said monomer is an/a-olefin only. 

52. The procefes as recited in claim 51 wherein 
said a-olefin is propylene. 
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15 



20 



25 



53. The process as recited in claim 49 wheTrein 
said compound is (II), (IV) or (VII), M is Pd(Yl) , and 
a comonomer selected from the group consisting of : a. 
compound of the formula CH^CIKCH^CC^R 1 , wherein R xs 
hydrogen or, hydrocarbyl or substituted hy/rocarbyl 
containing 1 to 10 carbon atoms, and m is 6 or an 
integer of 1 to 16; CO; and a vinyl keton^. is also 
present . 

54 . The process as recited in claiifi 53 wherein m 
is 0, and R 1 is hydrocarbyl or substituted hydrocarbyl. 

55. The process as recited in cl^im 49 done in the 
presence of a solvent . 

56. The process as recited in ^laim 49 done in the 

absence of a solvent . ^ 

57. The process as recited in 7 claim 49 wherein R ^ 
and R 4 are each independently hydrogen or methyl, or R J 
and R 4 taken together are 1, 8-nai/hthylylene, and both 
R 2 and R 5 are 2 , 6 -diisopropyl§he/iyl 
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58. The process as 
make a block polymer. 

59. The process as 2 
is BAF, SbF 6 , PF 6 , or BF 4 

6 0'. The process as 
is BAF , SbF 6 , PF 6 , or BF 4 

61. The process as 
monomer is ethylene or 

62. The process as 
monomers are ethylene 

63 . The process 



recit* 



in ciaim 



49 used to 



!C1 



in claim- 4 9 wherein 
tid in claim 57 wherein 



cited in claim 6 0 wherein a 
opylene . 

ecited in claim 4 9 wherein the 
.nd propylene . 

; recited in claim 49 wherein 



said monomers are pa/t of a crude butenes stream. 



64 

,5 



The process 



as recited in claim 49 wherein R 
and R 3 are each "independently hydrocarbyl, provided 
that the carbon ai bound to the imino nitrogen atom 
has at least two Zarbon atoms bound to it; R and R 
are each independently hydrogen, hydrocarbyl, or R and 
R 4 taken together are hydrocarbylene to form a 
carbocyclic ring. 
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65 A process for the production of polyolef ins 
uprising contacting, at . temperature of about -ion 
to about -200°c. one or more monomers selected fro^he 
group consisting of ethylene, an olef.n of the formula 
R"CH-CH, or R"CH-CHR 1 '. cyclobutene, cyclopentene/ 
substituted norbornene. and norbor„ene ; with a ^mpound 
of the formula 

R 20 

R 2l\=N. J 2 

R 22 >=N X 

R 23 

(XVIII) / or 



10 



15 



R28 (CR30 2 ) n f 
R*C=N >|=CR 45 

(Q)/ N (S) Z 
(XVII) 
R 20 

R 2l\=N J 1 
V M N 

R 2 2 \ = =M / N Z 

n I X 1 



20 



>23 



(XIII) 



wherein 



and R' 



28 



1 . v. / substituted hydrocarbyl, 

R Ht± is hydrocarbyl or sucstituuc j 

, ^ * w^Vr^arbvl or substituted 

is hydrogen, hydrocaroyj- 

/ 28 - * -**-v«^^ f nvm a 



hydrocarbyl or R 44 and 



taken together form a ring; 



or k duu/^ - 

R " is hydrocarbyl or substituted hydrocarbyl, 

and R 29 is hydrogen, /substituted hydrocarbyl or 
and R is hy g / toge ther form a ring; 

hydrocarby or R fcly hydrogen . subS tituted 



substituted hydi 



/ocarbyl , 
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R 21 and R 22 are each in independently hydrogen^ 
hydrocarbyl or substituted hydrocarbyl; 
n is 2 or 3; 

T 1 is hydrogen, hydrocarbyl not containii 
olefinic or acetylenic bonds, R 15 C(=0)- or R 15 OC/=0)-; 

M is Ti, Zr, Sc , Cr, a rare earth metad, V, Fe, 
Co, Ni or Pd the m oxidation state; 

for (XVII) , y + z = m; 

for (XIII) , m is 2; 

Q is alkyl, hydride, chloride, iodide, or 

bromide ; 

S is alkyl, hydride, chloride, /iodide, or 

bromide ; 

T 2 is hydrogen, hydrocarbyl n<£t containing 
olefinic or acetylenic bonds, hydrocarbyl substituted 
with keto or ester groups but not containing olefinic 
or acetylenic bonds, R 15 C(=0)- or gr 5 OC(=0)-; 



r Rf 
se/ w 



Z is a neutral Lewis base/wherein the donating 

jen, provided that if 



atom is nitrogen, sulfur or 
the donating atom is nit 
conjugate acid of that comipoun 
and 

X is a weakly coo i 
provided that : 

when said compou 
except when M is 
independently chloride , 
of transferring a hydrid- 



s ( 

wJ 



en 



is 



the^pKa of the 
;ss than about 6; 



: ng anion; and 



.XVII) M is not Pd; and 
hpn both Q and S are each 
omide or iodide W is .capable 



or alkyl group to M. 

66. The process as /recited in claim 65 wherein 
said monomer is ethylene only. 

67. The process a/s recited in claim 65 wherein 
said monomer is an a -olefin only. 

68. The process/as recited in claim 67 wherein 
said ot-olefin is propylene. 

69. The process as recited in claim 66 wherein Ni- 
ls Pd(II) and one yor more comonomer is selected from 
the group consisting of: a compound of the formula 
CH 2 =CH (CH 2 ) m C0 2 R 1 , /wherein R 1 is hydrogen or, hydrocarbyl 
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15 



20 



25 



or substituted hydrocarbyl containing 1 to 10 carton 
atoms, and m is 0 or an integer of 1 to 16; CO; afrd a 
vinyl ketone is also present. 

70. The process as recited in claim 69 wherein m 
is 0, and R 1 is hydrocarbyl or substituted hvdrocarbyl . 

71. The process as recited in claim 65/done in the 
presence of a solvent. 

72. The process as recited in claim/65 done in the 

absence of a solvent . 

73. The process as recited in cla4m 65 used to 

make a block polymer. 

74. The process as recited in 
is BAF, SbF 6 , PF 6 , or BF 4 . 

75. The process as recited 
monomer is ethylene or propylene 

76. The process as recitec 
monomers are ethylene and pj 

77. The process as r< 
said monomers are part of; 

78. The process as 
R 44 is hydrocaj 

hydrocarbyl, or R 44 and if* taien together form a ring; 

R 45 is hydrocarbK 1, afid R 29 is hydrogen or 
hydrocarbyl, or R 4S and|R 29 t/ken together form a ring; 
each R 30 is independently hydrogen or 
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£laim 65 wherein X 



claim 74 wherein a 



in claim, 
dene 



/75 wherein the 



laim 65 wherein 
butenes stream, 
d in claim 65 wherein: 
.d R 28 is hydrogen or 



hydrocarbyl, or two 



R 



30 



taken together form a ring; 



R 21 and R 22 



re each in independently hydrogen 

or hydrocarbyl ; ai 

R 20 and R 23 ari independently hydrocarbyl. 

79. A proces/ for the production of polyolefins, 
comprising contacting, at a temperature of about -100°C 
to about + 200°C,/one or more monomers selected from the 
group consisting of ethylene, an olefin of the formula 
Rl7 C H=CH 2 or r/7cH=CHR 17 , cyclobutene, cyclopentene , 
substituted nirbornene, and norbomene; with a compound 
of the formula 
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(XVIII) 



wherein: 

r20 an d R23 are independently hydrocarbyl or 

substituted hydrocarbyl; 

r 21 and R 22 are each in independently hydrogen, 
hydrocarbyl or substituted hydrocarbyl 

X is a weakly coordinating anilon; 
each R 17 is independently hydrocarbyl or 
substituted hydrocarbyl provided th/t any olefinic bond 
in said olefin is separated from any other olefinic 
bond or aromatic ring by a quaternary carbon atom or at 
least two saturated carbon atoms 
M is Ni(II) or,Pd / tol) 



T 2 is hydroge 
olefinic or acetyleni 
with kefco or ester gjovjfps 
or acetylenic bonds, 
and provided th 
when M is Pd 
when norborn^n 
used no other monome 
80. The proces 



iro 



3onds 



£arbyl/ not containing 

frrocarbyl substituted 
ot containing olefinic 
)- or R 15 0C(=0) -; 



xs 



xerye is not present; and 
or ^substituted norbornene 
is present . 

s recited in claim 79 wherein 

said monomer is ethylene only. 

81. The process as recited in- claim 79 wherein 
said monomer is fci a-olefin only. 

82. The pr/cess as recited in claim 81 wherexn 
said a-olefin /s propylene. 2 

83 The /rocess as recited in claim 79 wherexn T 
is methyl; r/° and are independently hydrocarbyl; 

and R 21 and yfc 22 are each in independently hydrogen or 
hydrocarby] 
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t : • 

WX' 

ffl 

Si 

ft! 

ui 



ffi 

•ST • 

f V 

m 
b 



10 



fnr the production for polyolefins, 
84. A P-cess for the p o£ about 7. l0 0°C 

comprising contacting, at a temp / 

to about +200°C, n eutral/Lewis 
. first compound W, wh.ch is a ne V 

acid capable of abstracting either Q , or £ 

. .n j t-hp anion formed is a/wcan. ^ 

or WS ", provided ^ ^ Lewis 0 7 B ronsted 

coordinating anion, ; or a - coor 4i2ting anion; 

acid whose counterion xs a weaK y J 
a second compound of the formula" 

(CR30 2 ) n f 



_^/. epiected from the 
and one or more monomeri select 



15 



20 



group consisting of ethyl 
R 17 CH^CH 2 or R 17 CH=CHR 17 , ^ 
substituted norbornene, 
wherein: 

M is Ti, Zr, V, 
or Ni, of oxidation 
r 44 is hydroca: 
is hydrogen, su 



rclqeutene 



L n olefin of the formula 
'cyclopentene , 



Sc 



and R 



4 4 

hydrocarbyl, or R 

„4S ■ „ Vi-wi-lfi 



>r ni 



irbornene ; 



Cxi 
rate 
or 
ititutt 



,28 



25 



30 



rare earth metal, Co, Fe, 

,ubstituted hydrocarbyl, 
L u Jd hydrocarbyl or 
or R " ancy k taken together form a ring; 
R ~ 'is hydroc Jiyl or substituted hydrocarbyl, 
LKcfituted hydrocarbyl or 
and R » is ^./^^ t Y ogether £orm a.rin gi 

hydr ° Ca 1 y ac; R" ^/independently n y dro 9 en. substituted 
hy drocarb;i or jLarbyl, or two of — 

together form a r/ing; 

n is 2 QT 3; 

y and z/are positive integers; 

Y+Z .hA^ is independently, hydrocarbyl or 
each/R F . , , . hat any olefinic bond 

substituted /ydrocarbyl provided that any 
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in said olefin is separated from any other olefinic 
bond or aromatic ring by a quaternary carbon ^tom or at 
least two saturated carbon atoms; 

Q is alkyl, hydride, chloride, iodide, or 

bromide ; 

S is alkyl, hydride, chloride, icjdide, or 
bromide ; and 

provided that; 

when norbornene or substituted ngtbornene is 
present, no other monomer is present. 

85. The process as recited in cjlaim 84 wherein 
R 28 , R 29 , and each of R 30 are hydrogei 

86. The process as recited in/claim 84 wherein 
said monomer is ethylene only. 

87. The process as recited in claim 84 wherein 
said monomer is an a-olefin only. 

88. The process as recite^ in claim 87 wherein 
said a-olefin is propylene. 

89. The process as recit/ed in claim 84 done in the 
presence of a solvent ; 



90. The process as rfccmAed in 



both R 44 and R 45 are 2,4,6 

91. The process as re- 
make a block polymer. 

92 . The process as 
monomer is ethylene or hr 

93 . The process as r 



frinfet li- 
cit* 



.tedl 



aim 84 wherein 
phenyl . 
in claim 84 used to 



in claim 90 wherein a 

pylen^ 

cited in claim 84 wherein; 



2; 
2; 
l; 
1; 

is 2; 



M is Ti(IV), Q arid s'are chloride, and y and z are 
M is Zr (IV) , Q ^nd S are chloride, and y and z are 
M is Co (II), 6 and S are bromide, and y and z are 
M is Fe(II),/ Q and S are chloride, and y and z are 
M is Sc(IIl), Q and S are chloride, y is 1 and z 
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M is Q ana S are bromide or chloride, and 

7 "VirPdUX,. 0 and S are chloride, and V and ^re 

1: M is Pd(II) . Q and s are methyl, and y and z/are 

1; „ is HiU> . Q is methyl, chloride, bromide^ iodide 
or acetylacetonate, y is 1. and z » 0, / 
M is Pd(II). 0 is methyl and S is cnxox 

and z are 1/ or ., h „i and v and z are 

M is Hi (II), Q and S are methyl, and y a 

1> in el/aim 84 wherein 

94 The process as recited m c^im 

ethylene and P^ 1 ^/^"^. .4 wherein 

95 The process as recitec, y 

« a ^t- of a crud/ butenes stream. 
..id monomers are ^ ^ * "^ in , laim 84 wherein: 

Qfi The process as reciuesa 

■, t? 28 is hydrogen or 

r 44 is hydrocarbyl, arid R is nyu a 

_44 , R 28 together form a ring; 

hydrocarbyl, or R and R /aflen 



20 



R 45 is hydrocarbyVf 



hydrocarbyl, or R 45 and 
and 



each R 30 is /ndepen 



hydrocarbyl , or 



of R 



30 




is hydrogen or 
together form a ring; 



25 



30 



hydrogen or 

k i or tw, Ui .aken~together form a ring, 
carbyl, or ™ ^ l production of polyolefins, 
q «7 a process tor tue ^j-^ 

• coXcting, at a temperature of about - 
comprising ^^V 09 ^ or more mon0 mers selected 
10 0°C to abou/ +200 C one fin of t he 

from the gr/up consisting of ethylene, a 
/ 1, R%H-CH 2 or R-CH=CHR 17 , cyclobutene, 
formula R7CH-<-n 2 ^ norbornene ; 

cycloperZene, substituted norbornene, and no 
cy W ^ v- and a compound of the 

option/lly a source of X , ana 

formula 




(V) 
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wherein: f 
R 2 and R 5 are each independently hydrocarbyl ax 
substituted hydrocarbyl, provided that the carbon atom 
bound directly to the imino nitrogen atom has atyLeast 
two carbon atoms bound to it; 

R 3 and R 4 are each independently hydrogen, 
hydrocarbyl, substituted hydrocarbyl, or R 3 ind R 4 
taken together are hydrocarbyl ene or substituted 
hydrocarbylene to form a carbocyclic ring; 

each R 17 is independently hydrocarbyl or 
substituted hydrocarbyl provided that^ 7 contains no 

olefinic bonds; 

T 1 is hydrogen, hydrocarbyl/ not containing 
olefinic or acetylenic bonds, R 15 V(=0) - or R 15 OC(=0) 



20 



25 



30 



,15 



is hydrocarbyl not containing olefinic or 



acetylenic bonds; 

E is halogen or 



-OR J 



,18 



is hydrocarbyl /ot containing olefinic or 



acetylenic bonds; and 
X is a weakly 
provided that wh£n 
norbornene is present n 

98. The process as 
said monomer is ethylen 

99. The p37bcess as 




[dinating anion; 

xnene or substituted 
,er monomer is present . 
ted in claim 97 wherein 
only . 

recited in claim 97 wherein 

said monomer Is an a-olefin only. 

100. Ty4 process as recited in claim 99 -wherein 
said a-olefin is propylene. 

10l/The process as recited in claim 97 wherexn E 

is chlorine. 

'02. The process as recited in claim 97 wherein 

alkyl . 

103. The process as recited in claim 97 done m 
tfc£e presence of a solvent . 

104. The process as recited in claim 98 wherein E 

is chlorine and T 1 is alkyl. 
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105. The process as recited in claim 104 wherein 
r 3 and R 4 are each independently hydrogen or methyl or 
r 3 and R 4 taken together are l , 8-naphthylylene/both R 
and R 5 are 2 , 6-diisopropylphenyl , and T is methyl . 

106. The process as recited in claim^T used to 

make a block polymer. / 

107. The process as recited in c*aim 105 wherein 

X is BAF, SbF 6/ PF 6 , or BF 4 

108. The process as recited ir/claim 107 wherexn a 

monomer is ethylene or propylene 

109. The process as recited/in claim 97 wherexn 
the monomers are ethylene and propylene . 

110 The process as recited in claim 97 wherexn 
said monomers are part of a/crude butenes stream. . 

HI The process as sicited in claim 97 wherexn R 
and R 5 are each independ/ntly hydrocarbyl or 
substituted hydrocarby/ provided that the carbon atom 
bound directly to th/imino nitrogen atom has at least 
two carbon atoms boZd to it; and R 3 and R are each 
independently hyd/gen, hydrocarbyl, substituted 
hydrocarbyl, or/ 3 and r/ Wken together are 
hydrocarbylene X subsj^ed hydrocarbylene to form a 

carbocyclic r/ng . . 

112 A/process foJ the polymerizatxon of olefxns, 
comprising/ contacting, at a temperature of about - 

100°C to X bout +200 ° C: n T 

a first compound W, which is a neutral Lewis 

acid enable of abstracting either Q" or S" to form WQ 

or wZ provided that the anion formed is a weakly 

' ■ • - ™- a cationic Lewis or Bronsted 

coo/rdinating anion; or a canonic 

• „ ■;<= a wpaklv coordinatxng anion; 
acid whose counterion is a weakly 

a second compound of the formula 



R2 



i 

R5 



(I) 
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and one or more monomers selected from/the 
group consisting of ethylene, an olefin of the formula 
R 17 CH=CH 2 or R 17 CH=CHR 17 , 4 -vinylcyclohexene ,^ 
cyclobutene, cyclopentene , substituted norbornene, and 

norbornene ; / 
wherein: / 

M is Ni(II). Co(II), Fe(II) jt Pd(II); 
R 2 and R s are each independently hydrocarbyl or 
substituted hydrocarbyl, provided /hat the carbon atom 
bound to the imino nitrogen atomias at least two 
carbon atoms bound to it; 

R 3 and R 4 are each independently hydrogen, 



15 



20 



25 



30 



hydrocarbyl, substituted hydrocarbyl, or R 3 and R 4 



taken together are hydrocar 
hydrocarbylene to form a 



.17 



ene or substituted 
rbocyclic ring; 
each R i( is independently hydrocarbyl or 
substituted hydrocarbyl/provided that any olefinic bond 
in said olefin is separated from any other olefimc 
bond or aromatic rin/ by a quaternary carbon atom or at 

carbon atoms; 

dride, chloride, iodide, or 




$iride, chloride, iodide, or 



least two saturatec 
Q is alky^ 

bromide ; 

S is a/kyl, 
bromide ; and 

provided that 

when norbornene or substituted norbornene is 
present, Ao other monomer is present, and further 
providec/that when 4 -vinylcyclohexene is present M 1S 

Ni; , 

when M is Pd a diene is not present; ana 
■ except when M is Pd, when both Q and S are each 
ind/pendently chloride, bromide or iodide W is capable 
of/transferring a hydride or alkyl group to M. 

113 . The process as recited in claim 112 wherein 
aid monomer is ethylene only. 

114, The process as recited in claim 112 wherein 
said monomer is an a -olefin only. 
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« as recited in claim 114 wherein 

115. The process as recite / 

said c-olefin is 112 / one in 

116. The process as reciteo ± , 

the presence of a ~ lv "| t - in clai „/ 2 wherein 

, £ tj 3 and r taken together are l^e v 
both of R and 6 _ diis opropy&henyl . 

and both R and R are 2 ' 6 iXaim 112 used to 

118. The process as recxtea v 

m3ke \TZr£Z~ as recited/n d.i- 1» ' 
corner is ethylene or propyie^ . ^ 
120. The process as reel! 

che m olar ratio of said fir-? compound. 

compound U, is ahout ^ ^ 

the x ^:r:r;iiX svrr - — 

* i-n is about AO to about 100. 
compound (I) » abou / claim 112 whe rexn 
122. The process^ as recicea _ 



20 



said first compound/ i B R "^ Cla ' " " has x to 4 

^u-^j^ ^rXl" fining 1 * 



~ A 1C1, R 9 3 A1 2 C1 3 , or an 



25 




is alkyl c6ntaining 1 to 4 



s recited in claim 120 wherein 
'A1C1 2 , R%A1C1, R%Al 2 Cl 3 , or an 



30 



carbon atoms, a 
carbon atoms . 

123- The/proce 

said first compound ^J^Z 'alkyl group has 1 to 4 
alky lalumi/oxane xn whxch the alky ^ g ^ fco 4 

carbon at/ms, and wherexn R xs alky 

carbon a/oms . recite d in claim 112 wherein 

124. The process as reciteu 

the monomer comprises C ^ C ^^^ n claim ll2 wherein 

125. The process " butenes strea m. 
monomers are pare . ll2 wherein 

The process as "^L^ provided 



35 /that 
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and R< taken together are hydrocarbylene to form y 

carbocyclic ring 

127. A polymerization process, comprising, 



contacting a compound of the formula [Pd(R 13 < 



2, 



or 



a combination of Pd[OC(0)R 
of the formula 



40 ], and HX, with / compound 



10 



15 



20 



25 




and one or more monomers 
consisting of ethylene, a 



30 



Lected from the group 
olefin of the formula 



R 



17 CH=CH 2 or R 17 CH=CHR 17 , /yclopentene , cyclobutene, 



substituted norbornene/ and norbornene, wherein: 

r 2 and R 5 are/4ach independently hydrocarbyl or 
substituted hydroca/va, provided that the carbon atom 
bound to the Wn|tU atom has at least two 

carbon atoms bouixd tojfc; 

h independently hydrogen, 

hydrocarbyl, substituted hydrocarbyl, or R 3 and R 4 
taken together are hydrocarbylene or substituted 
hydrocarbylene to form a carbocyclic ring; 

ach R 17 is independently hydrocarbyl or 
substituted hydrocarbyl providedR 17 contains no 

olefini/fc bonds; 

r 13 is hydrocarbyl; 

r 40 is hydrocarbyl or substituted hydrocarbyl; 

and, 

X is a weakly coordinating anion; 
provided that when norbornene or substituted 
Urnene, is present no other monomer is present . 

128. The process as recited in claim 127 wherein 
said monomer is ethylene only. 
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129. The process as recited in claim 127 /herein 
said monomer is an a-olefin only. I 

130. The process as recited in claim 12/5 wl 
said a-olefin is propylene 

131. The process as recited in claim/l27 wherein 
one or more comonomer selected from the group 
consisting of: a compound of the formuL, ^ ocarbvl 
CH 2 =CH(CH 2 ) m C0 2 R\ wherein R is hydrogen or, 
or substituted hydrocarbyl containi/g 1 to 10 carbon 
atoms, and m is 0 or an integer of/ to 16; CO; and a 
vinyl ketone is also present. 

132. The process as recite/in claim 131 wherein m 
is 0, and R 1 is hydrocarbyl or Substituted hydrocarbyl. 

133 . The process as reci/ed in claim 127 done in 

the presence of a "l-"'-/ ^ uherein 

134 The process as r^ciuea xn 
R 3 and R 4 are each independently hydrogen or methyl or 
both R 3 and R 4 taken together are l, 8-naphthylylene, 
and both R 2 and R 5 are/2 , 6-diisopropylphenyl 

135. The procesAs recited in claim 127 used to 

make a block polW-r^. wh ~ re in 

/ rC^ -A rpc ited in claim 127 wherein 

136 . The proeSesB as. reciteu 

15 BA I; 7 SbF ;he P ^oc°e¥';s recited in claim 13, wherein 

X 13 ^^process as recited in claim 137 wherein a 
monomer is /ethylene or propylene. wher ein 
" 139-Ahe process as recited in claim 127 wherein 
the mono/ers are ethylene and propylene . 

iX The process as recited in claim 127 wherein 
said inomers are part of a crude butenes stream. 

U. The process as recited in claim 127 wherein 
r- afrd R 5 are each independently hydrocarbyl, provided 
th 2 the carbon atom bound to the imino nitrogen^ 
ha4 at least two carbon atoms bound- to it; and R and 
r are each independently hydrogen, hydrocarbyl , or R 
r nd R 4 taken together are hydrocarbyl ene to form a 
carbocyclic ring. 
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142. A polymerization process, comprising, 

contacting: / 

a Ni[0], Pd[0] or Ni [I] compound containing 
ligand which may be displaced by a /igand of the 
formula (VIII), (XXX), (XXXII) or/(XXIII); 

a second compound of ther formula 



R 2 




R5 

(VIII) 
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weakly coordinati; 



(XXXII) 

an oxidizing agent; 
a source of a relatively 

ani0n '" and one or more monomers selected from, the 
group consisting of ethyW an olefin of the for 
R 17 CH=CH 2 or R 17 CH=CHR 17 , cyc/opentene , cyclobutene, 
substituted norbornene, a 
wherein 

r 2 and R 5 are eac 
substituted hydrocarbyl/ provided that the carbon 
bound to the i»ino nit/ogen ato m has at least two 
carbon atoms bound to/it; 



norbornene ; 
independently hydrocarb; 



I 3 and R 4 are/ ea 



25 



30 



independently hydrogen, 
hydrocarbyl, substi/ute^Wdrocarbyl or R> and R< 
together are hydroc/arby^ or substituted 
hydrocarbylene to /form k ring; . 

each R 17 /is independently hydrocarbyl or 
substituted hydr/carbyl provided that any clef xn, 
in said olefin fs separated from any other olef » 
bond or aromat/c ring by a quaternary carbon ator 
least two sat/rated carbon atoms; 

each/R 31 is independently hydrogen, hydro 
or substitut/ed hydrocarbyl; 

p 44 / is hydrocarbyl or substituted hydrocc 
and R 28 is /hydrogen, hydrocarbyl or substituted 
hydrocarb/l or R« and R 28 taken to * ether * 

h is hydrocarbyl or substituted hydroc< 
and R 29 As hydrogen, substituted hydrocarbyl or 
hydrocaW, or R« and R 29 taken together form a 



icly coordinating 



ectfi from the 
.finjof the formula 



cyelobutene 



:ne ;n 




III 



ntir hydrocarbyl or 
hatdphe carbon atom 
s alP least t&o 
W I 

jntly hydroden/A 
ri or R 3 andTR^aken 
;tituted / \ 

hydrocarbyl or: 
hat any cAef ihic bond 
ny other/ olefinic 
ary cart/on atom or at 

nydrogeA, hydrocarbyl 

tituted hydrocarbyl, 
r substituted 



jgether form a ring; 
stituted hydrocarbyl, 
lydrc/carbyl or 
together form a ring; 



s independently hydrogen, substituted 
drocarbyl, or two of R 30 take/ 

ing; I V, 1 

7 are each independently hydrocarbyl 

drocarbyl, provided that the carbon 
imino nitrogen atom has At least two 
i to it; 

3; , 
' are each independently hydrogen, 

abs tituted hydrocarbyl/; 
' are independently hydrocarbyl or 

-arbyl ; 



/ 

are each in independently hydrogen, 
pstituted hydrocarbyl; and 



S ne or subst 



ituted 



norbornene is 



monomer is present ; 
compound is used, a diene is not 

:ond compound ±L (XXX) only an Ni[0) 

is used. / 

:ess as recite'd in claim 142 wherein 

.hylene only-/ 
:e ss as recited in claim 142 wherein 

i a-olefin only. 

; ess as rec/ted in claim 144 wherein 

>ropylene 

■ess as re/:il>ia\in claim 142 done in 
solvent N 

ess as rjecitk in claim 142 used to 

ess as /recited in claim 142 wherein 

thylenfe and propylene. 

ess ai recited in claim 142 wherein 

part [of a crude butenes stream. 

ess 4s recited in claim 142 wherein: 

ir e fach independently hydrocarbyl, 

carton atom bound to the imino 
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coordinating 

from the 
the formula 
ene, 



hydrocarbyl or 
carbon atom 
st two 



R" and R/ are "££ch independently hydrogen, 
hydrocarbyl, substituted hydrocarbyl or R 3 and R 4 taken 
together are 

hydrocarbylene to form a ring; 

e/ch R 17 is independently hydrocarbyl or 
substituted hydrocarbyl provided that any olefinic bond 
in said y6lefin is separated from any other olefinic 
bond 02/ aromatic ring by a quaternary carbon atom or at 
least /two saturated carbon atoms; 

each R JA is independently hydrogen, hydrocarbyl 
stituted hydrocarbyl; 

is hydrocarbyl or substituted hydrocarbyl, 
is hydrogen, hydrocarbyl or substituted 
^drocarbyl or R 44 and R 28 taken together form a ring; 

is hydrocarbyl or substituted hydrocarbyl, 
and R 29 is hydrogen, substituted hydrocarbyl or 
hydrocarbyl, or R 45 and R 29 taken together form a ring; 
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each R 30 is independently hydrogen,/ substituted 
hydrocarbyl or hydrocarbyl, or two of R 30 /taken 
together form a ring; / 

R 46 and R 47 are each independently hydrocarbyl 
or substituted hydrocarbyl, provided/that the carbon 
atom bound to the imino nitrogen atom has at least two 
carbon atoms bound to it; 

n is 2 or 3 ; 

R 48 and R 49 are each independently hydrogen, 
hydrocarbyl, or substituted hydrocarbyl; 

R 20 and R 23 are indeper^dently hydrocarbyl or 
substituted hydrocarbyl ; 

21 22 / 

R and R are each /in independently hydrogen, 
hydrocarbyl or substituted/ hydrocarbyl ; and 
provided that; 

when norbornene or /substituted norbornene is 
present, no other monomer is present; 

when a Pd[0] compound is used,, a diene is not 
present ; and 

when said second cforijpound is (XXX) only an Ni [0] 
or Ni [I] compound /is use; 



143. The prarcess^s Recited in claim 142 wherein 
said monomer is/ethylefne only. 

144 . The process 'as recited in claim 142 wherein 
said monomer is an ct-olefin only. 

145. Thjs process as recited in claim 144 wherein 
said a-olefZ.n is propylene. 

146. A*he process as recited in claim 142 done in 
the presence of a solvent . 

147/ The process as recited in claim 142 used to 
make a plock polymer. 

1^8 . The process as recited in claim 142 wherein 
the monomers are ethylene and propylene. 

L49. The process as recited in claim 142 wherein 
said/ monomers are part of a crude butenes stream. 

150. The process as recited in claim 142 wherein; 
R 2 and R 5 are each independently hydrocarbyl, 
provided that the carbon atom bound to the imino 
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nitrogen atom has at least two carbon atoms bound to 
it; 



R 



and R 4 are each independently hydrogen, 



hydrocarbyl, or R 3 and R 4 taken together are 
5 hydrocarbylene to form a ring; 

each R 17 is independently/hydrocarbyl provided 
that any olefinic bond in said olfefin is separated from 
any other olefinic bond or aromatic ring by a 
quaternary carbon atom or at le4st two saturated carbon 

10 atoms; / 

each R 31 is independently hydrogen or 

hydrocarbyl ; 

R 44 is hydrocarbyl, /and R 28 is hydrogen or 
hydrocarbyl or R 44 and R 28 ytaken together form a ring; 
!5 R 45 is hydrocarby/, and R 29 is hydrogen, or 

hydrocarbyl, or R 45 and R taken together form a ring; 

each R 30 is independently hydrogen or 
hydrocarbyl, or two of^R 30 taken together form a ring; 

R 46 and R 47 are' each independently hydrocarbyl, 
20 provided that the carbon atom bound to the imino 

nitrogen atom has atj least two carbon atoms bound to 

R 48 and R 49 /are^£ach independently hydrogen or 
hydrocarbyl ; 

25 R 20 and R 23 a^e independently hydrocarbyl; and 

R 21 and R 22 /re each in independently hydrogen or 
hydrocarbyl 

151. The process as recited in claim 142 wherein 
said olefin cc/mprises cyclopentene . 
30 152. A polymerization process, comprising, 

contacting ah Ni[0] complex containing a ligand or 
ligands whi/h may be displaced by (VIII) , oxygen, an 
alkyl alum/num compound, and a compound of the formula 
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R2 

I 

rN 



R4> 



(VIII) 



and one orVmore monomers selected from the group 
consisting \>f ethylene, an olefin of the formula 

eye 1 open tene , cyclobutene , 
and norbornene; wherein: 



R 17 CH=CH 2 or 



,17 CH=CHR 17 J 



substituted norbornene, 



R and R' are each independently hydrocarbyl or 
substituted hydrocarbyl, provided that the carbon atom 
bound to the in\ino nitrogen atom has at least two 
carbon atoms boi5tnd to it; 

R J and RA are each independently hydrogen, 
hydrocarbyl, substituted hydrocarbyl or R 3 and R 4 taken 
together are hydrocarbyl ene or substituted 
hydrocarbyl ene to ^orm a ring; and 
each R 17 is 



indef 

substituted hydrocai^byl pr 
in said olefin is senarat- 
bond or aromatic ring\by m 



^ndently hydrocarbyl or 

rided that any olefinic bond 
£d\from any other olefinic 

jaternary carbon atom or at 
least two saturated caVbon atoms; 

provided that, when norbornene or substituted 
norbornene is present, Ao other monomer is present. 

153. The process as\ recited in claim 152 wherein 
R 2 and R 5 are each independently hydrocarbyl, provided 
that the carbon atom bound to the imino nitrogen atom 
has at least two carbon atfems bound to it; and R 3 and 
R 4 are each independently hydrogen, hydrocarbyl, or R 3 
and R 4 taken together are hydrocarbyl ene to form a 
carbocyclic ring. 

154 . The process as recited in claim 152 wherein 
said Ni [0] complex is a 1, 5-cyblooctadiene complex. 

155. The process as recital in claim 152 wherein 
said monomer is ethylene only. 
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156. The process as recited in dlaim 152 wherein 
said olefin comprises cyclopentene. / 

157. The process as recited in/claim 152 wherein 
said monomer is an a-olefin only. / 

158. The process as recited in claim 157 wherein 
said a-olefin is propylene. / 

159. The process as recited/ in claim 152 done in 
the presence of a solvent. / 

The process as recited in claim 156 used to 
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10 make a block polymer. 



/ 



161 



The process as recited in claim 152 wherein 



the monomers are ethylene and propylene 
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The process as recited in claim 152 wherein 
said monomers are part of J crude butenes stream. 

163 A polymerization/ process, comprising, 
contacting oxygen and an alkyl aluminum compound, or a 
compound of the formula p, and a compound of the 
formula 



R 



R 

J. 



Nsli cod 
(XXXIII) 



(XXXX1H) 




20 



(XXXXIV) o 

/ 

and one or mor 



25 




(XXXXV) 

monomers selected from the group 



consisting of /ethylene, an olefin of the formula 
R 17 CH=CH 2 or f/ 7 CH=CHR 17 , cyclopentene, cyclobutene, 
substituted /orbornene, and norbornene; wherein: 

r- ahd R 5 are each independently hydrocarbyl or 
substituted/ hydrocarbyl. provided that the carbon atom 
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bound to the imino nitrogen atom has a/ least two 
carbon atoms bound to it; 

R 3 and R 4 are each independently hydrogen, 
hydrocarbyl, substituted hydrocarby/ or R 3 and R 4 taken 
together are hydrocarbyl ene or sub/tituted 
hydrocarbyl ene to form a ring; anc 

each R 17 is independently hydrocarbyl or 
substituted hydrocarbyl provide/ that any olef inic bond 
in said olefin is separated from any other olef inic 
bond or aromatic ring by a quaternary carbon atom or at 
least two saturated carbon attorns; 

X is a weakly coordinating anion; and 
provided that, when nofcbornene or substituted 
norbornene is present, no £>ther monomer is present. 

164. The process as fecited in claim 163 wherein 
R and R 5 are each independently hydrocarbyl, provided 
that the carbon atom bo^nd to the imino nitrogen atom 
has at least two carboi/ atoms bound to it; and R 3 and 
R are each independently hydrogen, hydrocarbyl, or R 3 
and R 4 taken together /are hydrocarbyl ene to form a 
carbocyclic ring. 

165. The process as fr^bited in claim .142 wherein 
said Ni[0] compound/ is b^s ( \, Scycloocatdiene) nickel or 
bis (o-tolylphosphi£o) nickel (ethylene) or said Pd[0] 
compound is tris (dibenzylideneacetone) dipalladium [0] . 

166. The prrfcess as recited in claim 163 wherein 
said monomer is /ethylene only. 

167. The ntocess. as recited in claim 163 wherein 
said olefin comprises cyclopentene . 

168. The/process as recited in claim 163 wherein 
said monomer /is an a-olefin only. 

169. Thfe process as recited in claim 168 wherein 
said a-olefin is propylene. 

170. The process as recited in claim 163 done in 
the presence of a solvent. 

171. /The process as recited in claim 163 used to 
make a bVock polymer. 



438 



172 . The process as recited in claim 163- wherein 
the monomers are ethylene and propylene. 

173 The process as recited in £laim 163 wherein 
said monomers are part of a crude b^tenes stream. 

174. The process as recited ±J claim 164 wherexn 
said olefin comprises cyclopenteney 

175. The process as recited {n claim 164 wherexn 
said monomer is ethylene only. 

176 A polymerization process, comprising, 
contacting an Ni [0] complex containing a ligand or 
ligands which may be displaced /by (VIII), HX or a 
BrLsted acidic solid, and a compound of the formula 



D 



R 3 



R4 




R2 

I 

N 



N 

I 

R5 




(VIII) 

and one or more monomer/ selected from the group 
consisting of ethylene,/ an olefin of the formula 
R 17 CH-CH 2 or R-CH=CHR 17 /cyclopentene, cyclobutene, 
substituted norbornen/, and norbornene; whe f ein: 

r 2 and R 5 are /each independently hydrocarbyl or 
substituted hydrocar/yl, provided that the carbon atom 
bound to the imino Atrogen atom has at least two 
carbon atoms bound /to it; 

R 3 and R 4 ate each independently hydrogen, 
hydrocarbyl, subs/ituted hydrocarbyl or R> and R taken 
together are hydx/ocarbylene or substituted 
hydrocarbyl ene t/o form a ring; 

each r/ 7 is independently hydrocarbyl or 
substituted hy/rocarbyl provided that any olefinic bond 
in said olefi/is separated from any other olefinic 
.Id or aromlic ring by a quaternary carbon atom or at 
least two sa/urated carbon atoms; and 

X ±1 a weakly coordinating anion; 



provided that, when norbornene or substituted 
norbornene is present, no other monomer jfs present 



177. The process as recited in cla 



176 wherein 

R 2 and R s are each independently hydroc^rbyl , provided 
that the carbon atom bound to the iminfo nitrogen atom 
has at least two carbon atoms bound fcb it; and R and^ 
R 4 are each independently hydrogen, hydrocarbyl , or R 
and R 4 taken together are hydrocarbylene to form a 

carbocyclic ring. / 

178 . The process as recited in claim 176 wherein 
said Ni[0] complex is ' bis (1 , 5-cycloocatidene) nickel or 
bis (o-tolylphosphito) nickel (ethylene) 

179. The process as reciteTd in claim 176 wherein 
said monomer is ethylene onlyV 

180. The process as recited in claim 176 wherein 
said olefin comprises cyclonentene . 

181. The process as recited in claim 176 wherein 
said monomer is an ot-olefiji only. 

182. The process as Recited in claim 181 wherein 
said a-olefin is propylene. 

183 . The process aJ recited in claim 176 done in 
the presence of a solvent I I 

184. The process is baited in claim 176 used to 
make a block polymer, 

185. The process^ as recited in claim 176 wherein 
the monomers are ethylene and propylene. 

186. The process as recited in claim 176 wherein 
said monomers are /part of a crude butenes stream. 

187. A process for the polymerization of olefins, 
comprising, contacting, at a temperature of about 
-100°C to about/+200°C: 

a firs/ compound W, which is a neutral Lewis 
acid capable ft abstracting either Q" or S" to form WQ" 
or WS\ provided that the anion formed is a weakly 
coordinating 7 anion; or a cat ionic Lewis or Bronsted 
acid whose /counter ion is a weakly coordinating anion; 
a second compound of the formula 



10 



15 



m 




and one or more Lnomers selected from the 

substituted norbornene| or norbornene; 
wherein: 

M is Ni(H) ok PddD ; 

r» and R 23 arje independently hydrocarbyl or 
substituted hydrocarbyl ; 

22 I - 



R 



21 and R" aj 



T each in independently hydrogen, 



20 



25 



30 



in said ^fc t r^ y °^«- at 

bond or aromatic png ffy « m 
least two saturated cilbon atoms; 

q is alJl. J&W. chloride, rod^de, or 

br ° midei S is ajyl, hydride, chloride, iodide, or 

bromide ; 

P ^-fc»-. « substituted norbornene is 
present no ot/her monomer is present; . _ 

„Ln I is Pd a diene is not present; and 
Ixc Jt when M is Pd, when both 0 and S are each 
independent! chloride, bromide or iodide W x. capable 

o£ trans.erf . a ^ ^ 

188. Ttie process as recite" 
said mononjr is ethylene only. 
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189. The process as recited ifn claim 187 wherein 
said monomer is an a-olefin only. 

190. The process as recited /in claim 189 wherein 
said a-olefin is propylene. 

191. The process as recitedj.in claim 187 done in 
the presence of a solvent. 

192. The process as recitec 
make a block polymer. 



in claim 187 used to 



193 . The process as recites'd in claim 191 wherein a 
10 monomer is ethylene or propylene. 

194. The process as recited in claim 187 wherein 
the molar ratio of said first /compound: said second 
compound (I), is about 5 to about 10 0 0 

195. The process as recited in claim 187 wherein 
15 the molar ratio of said first! compound: said second 

compound (I) is about 10 to ibout 100. 

196. The process as reckted in claim 187 wherein 
the monomers are ethylene arid propylene. 

197. The process as recited in claim 187 wherein 
20 said monomers are part of a/ crude butenes stream. 

198. The process as re/cited in claim 187 wherein 



hydrocarbyl; R 21 and R 22 



R 20 and R 23 are independent] 
are each in independently hydrogen or hydrocarbyl; and 
each R 17 is independently hydrocarbyl provided that any 



25 olefinic bond in said ole 
other olefinic bond or ari 
carbon atom or at least 
199. A process for 
comprising , contacting, 

30 100°C to about +200°C / a 



s separated from any 
c ring by a quaternary 
'aturated carbon atoms . 
lymerization of olefins, 
emperature of about - 
compound of the formula 



R2 

|VA NCR 27 
1 pd ^ 

N NCR 27 

is 2X 



(XIV) 
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Q 

m 



m 



10 



15 



and one or more monomers selected from the group 

• vhat the carbon atom 
substituted hydrocarbyl. provrdeA that the ^ 

bound to the imtno nitrogen atoi has at least 
carbo n abound „ ^ 

7 • fhat- R does not 

. substituted hydrocarbyl prided that R 

contain any olefinic bonds; and 



each R 27 is indep^ 



20 



25 



30 



35 



; ndently. hydrocarbyl; 
each X is a weakfly coordinating anion; 
pro rded that, whl norbornene or substituted 

He D resent,/no other monomer is present, 
norbornene xs preeen ./ ^ ^ wherein 

200. The process/as recxtea 

both R 27 are methyl . / A claim 199 wherein 

201. The proces/s alsWrecxtea 

sai d monomer is et T^^T \°^ ted in c i a im 199 wherein 

202. The process as recite 

said monomer is ar/ a-olef in only. ^ 

203. The pro/cess as recxtea 

said a-olefin W^^ citad in claim 199 wherein 

204. The process as recxtea 

Jf . mB r selected from the group 
one or more comonomer selected 

consisting o £ a compound of - hydroc « byl 

CH.-CHICH^.CO/R'. wherein R rs ^ 9 

or substitu/ed hydrocarbyl ^ CQ; ^ a 

atoms., and n/is 0 or an integer of 1 to 16. 

vinY \rs co i i ;r: 1 =rss pr ar:::ited * ^ ». — i» - 

is o and Fi- « substituted hydrocarbyl. 
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206. The process as recited inj claim 199 done in 
the presence of a solvent. 

207. The process as recited ik claim 199 wherein 
R- and R 4 are each independently hydrogen or methyl, 
and both R 2 and R 5 are 2 , 6 -diisopfropylphenyl . 

208. The process as recited 7 in claim 199 used to 

make a block polymer. 

209. The process as recited in claim 199 wherein X 

is BAF, SbF 6 , PF 6 , or BF 4 

210. The process as rec/ited in claim 207 wherein 

X is BAF or BF 4 . 



30 



211 



The process as recited in claim 210 wherein : a 



monomer is ethylene or propylene 



212. The process as recited in claim 199 wherein 
the monomers are ethylene/ and propylene . 

213. The process as/recited in claim 199 wherein 
said monomers are part Jt a crude butenes stream. 

214. The process as recited in claim 199 wherein 
R 2 and R 5 are each independently hydrocarbyl , provided 
that the carbon atom bfound to the imino nitrogen^ atom 
has at least two carbyon/\atoms bound to it; and R and^ 

hydrogen, hydrocarbyl, or R 
itrk hydrocarbyl ene to form a 

.17 



fat 



35 



R 4 are each independe 
and R 4 taken toc_ 

carbocyclic ring, a/id eac*h R 17 is hydrocarbyl 

215. The prociss as recited in claim 199 wherein 
said olefin comprises cyclopentene . 

216. A process for the polymerization of olefins 
comprising, cont/cting, at a temperature of about - 

10 0°C to about 

a first/ compound W, which is a neutral Lewis 
acid capable ol abstracting either Q" or S" to form WQ" 
or WS\ provided that the anion formed is a weakly 
coordinating inion; or a cationic Lewis or Bronsted 
acid whose co/mterion is a weakly coordinating anion; 
a second compound of the formula 



r 444 ' 



10 




and one. or more monomers selected from the group 
consisting of ethylene, an olefin of the formula 



R 17 CH=CH 2 or R 17 CH=CHR 17 



15 Sc, Ni 



20 



25 



30 



cyclbpentene, cyclobutene 
LbsTituted norbornene, and/ norbomene ; wherein: 

R « and r 47 are each independently hydrocarbyl 
or substituted hydrocarbyl/, provided that the carbon 
atom bound to the imino n/trogen atom has at least two 

carbon atoms bound to it, 

r 48 and R 49 are elch independently hydrogen, 
hydrocarbyl, or substituted hydrocarbyl; 

each R 31 is independently hydrocarbyl, 
substituted hydrocarbyl, or hydrogen; 

N is Ti, Zr, y, Cr, a rare earth metal, Co, Fe, 
or Pd of oxidltion state m; 
y and z are positive integers; 

y+z = m; . . 
eac. ^ iAlependently hydrocarbyl ° r 

substituted hydroc/rbf^provided tbat any cl.flnx« = bend 

1 '^ated from any other olefxnxc 

-bV a quaternary carbon atom or at 

least two saturated carbon atoms; 

q is alk/l, hydride, chloride, xodo.de, or 

bromide; / . . - 

S is aljEyl. hydride, chloride, xodxde or 

bromide ; and 

provided that; 

when rLbornene or substituted norbornene xs 

present, no o/her monomer is present; 

when fl is Pd a diene is not present; and 



in said olefin is fee 
bond or aromatic 3?-ing 
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except when M is Pd, when hfoth Q and S are each 
independently chloride, bromide or iodide W is capable 
of transferring a hydride or alkyl group to M. 

217. The process as recited/in claim 216 wherein 
eachR 31 is hydrogen. 

218. The process as recite^ in claim 216 wherein 
said monomer is ethylene only. 

219. The process as recited in claim 216 wherein 
said monomer is an a -olefin only. 

220. The process as recited in claim 219 wherein 
said a-olefin is propylene. 

221. The process as reqated in claim 216 done in 
the presence of a solvent. 

222. The process as refcited in claim 216 wherein 
R 48 .and R 49 are each independently hydrogen or methyl, 
both R 46 and R 47 are 2 , 6 -di/isopropylphenyl ,* and T 1 is 
methyl . 

223. The process as/recited in claim 216 used to 
make a block polymer. 

224. The process a£ ^recited in claim 216 wherein M 

is Ni (II) . 

225. The process/ arfArecited in claim 216 wherein 
M is Pd(II) . 

226. The proces^ as recited in claim 225 wherein a 
monomer is ethylene <br propylene. 

227. The proceafs as recited in claim 216 v wherein: 
M is Ti(IV), Ql and S are chloride, and y and z are 



2; 
2; 
1; 
l; 

is 2 ; 



M is Zr(IV), h and S are chloride, and y and z are 

M is Co (II) ,/ Q and S are bromide, and y and z are 

M is Fe(IIjf, Q and S are chloride, and y and z are 

M is Sc(ltl), Q and S are chloride, y is 1 and z 
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M is Nidi), Q and S are bromidi or chloride, and 
y and z are 1; M is Pd(II), Q and S /are methyl, and y 
and 2 are 1 ; 

MisNi(I), Q is methyl, chloride, bromide, iodide 
5 or acetylacetonate , y is 1, and z /is 0 ; 
or 

M is Ni(II) , Q and S are methyl, and y and z are 

1 . 

228. The process as reciteyd in claim 216 wherein 
10 the monomers are ethylene and propylene. 

229. The process as recit4d in claim 216 wherein , 
said monomers are part of a crude butenes stream. 

230. The process as recited in claim 216 wherein: 
R 46 and R 47 are each independently hydrocarbyl 

15 or substituted hydrocarbyl ,/ provided that the carbon 

atom bound to the imino nitrogen atom has at least two 
carbon atoms bound to it ; / 

R 48 and R 49 are each independently hydrogen, 
hydrocarbyl, or substituted hydrocarbyl; 
20 each R 31 is independently hydrocarbyl, 

substituted hydrocarbyl/ or hydrogen; and 
each R 17 is hydrocarbyl. 

231. The process 4s recited in claim 216 wherein 
said olefin comprises/ cyclopentene . 

25 232. A compound /o& the formula 




(ID 



30 wherein: 

R 2 and A s are each independently hydrocarbyl or 
substituted hydrocarbyl, provided that the carbon atom 
bound to the ijdino nitrogen atom has at least two 
carbon atoms fc?ound to it ; 
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20 



25 
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R 3 and R 4 are each indeper 



dently hydrogen, 
>yl, or R 3 and R 4 



hydrocarbyl, substituted hydrocai 

taken together are hydrocarbylen^ or substituted 
hydrocarbylene to form a carbocyclic ring; 
5 T 1 is hydrogen, hydroca^byl hot containing 

olefinic or acetylenic bonds, I^ 5 C(=0)- or R 15 0C(=0)-; 

Z is a neutral Lewis base wherein the donating 
atom is nitrogen, sulfur or oxygen, provided that if 
the donating atom is nitrogen/ then the pKa of the 
10. conjugate acid of that compound is less than about 6; 
X is a weakly coordinating anion; and 



^15 



is hydrocarbyl not containing olefinic or 



acetylenic bonds ; 

provided that when R 3 fend R 4 taken together are 
hydrocarbylene to form a c^rbocyclic ring Z is not an 
organic nitrile. 

233. The compound as/ recited in claim 232 wherein 
T 1 is methyl, and Z is R 6 /o or R 7 CN wherein each R 6 
independently hydrogen ojr hydrocarbyl and R 7 is 
hydrocarbyl . 

234. The compound as recited in claim 232 wherein 
R 3 and R 4 are each independently hydrogen or methyl or 



R 3 and R 4 taken together 
both R 2 and R 5 are 2,6fd 



re 1, 8-naphthylylene, and 
opropylphenyl . 
235. The compound a£ Recited in claim 233 wherein 
R 3 and R 4 are each independently hydrogen or methyl, 

2 , 6 - di i sopropy Ipheny 1 , and 



and both R 2 and R 5 a 



wherein X is BAF, StoF 



6 / 



PF fi 



or BF 4 



236. The compofund as recited in claim 232 wherein 
X is BAF", SbF 6 ~, PF 6 " , or BF 4 * . 

237. The comdbund as recited in claim 232 wherein 
R 2 and R 5 are eacW independently hydrocarbyl, provided 
that the carbon aftom bound to the imino nitrogen atom 
has at least two/carbon atoms bound to it; and R 3 and 
R 4 are each independently hydrogen, hydrocarbyl, or R 3 
and R 4 taken together are hydro car by lene to form a 
carbocyclic rii 
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recited in/ claim 232 wherein 



W 

GO 
SI 

i y 




wherein : 

i0 is substituted phenyl, 
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10 



15 



,51 



is phenyl or substituted phenyl ; 
and R 4 are each independently hydrogen, 



taken 



hydrocarbyl, substituted hydrocarbyl or R 3 and R' 
together are hydrocarbyl ene or substituted 
hydrocarbylene to form a ring; / 

and provided that groups ±f the 2 and 6 positions 
of R 50 have a difference in E s Jf about 0.15 or more . 

240 The compound as recited in claim 23 9 wherein 
groups in the 2 and 6 of R 51 have a difference in E g of 

about 0.60 or more. / 

241 The compound as recited in claim 239 wherein 
the group in the 2 position/of R 50 is t-butyl and the 
group in 6 position of R 50 is methyl or hydrogen. 

242 The compound as recited in claim 241 wherein 
the group in the 2 positif of R 51 is t-butyl and the 



group in 6 
243 



position of R 5 / is methyl or hydrogen 
A compound of £he formula 



20 



25 



R3 



R4 



R52 
R53 



(XXXVI) 
wherein : 



,52 



,53 



R 3 and R 4 
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is substituted phenyl; 
is phe/yK oV substituted phenyl; 

'are each independently . hydrogen, 
hydrocarbyl, sub/tituted hydrocarbyl or R 3 and R 4 taken 
together are hydrocarbylene or substituted 
hydrocarbylene /to form a ring; 

q is a/kyl, hydride, chloride, bromide or 

iodide ; / 

S isJalkyl, hydride,, chloride, bromide or 

iodide ; 

and provided that; ^ 
groups/ in the 2 and 6 positions of R have a 
difference/in E s of 0.15 or more; and 
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except when M is Pd, when ;tooth Q and S are each 
independently chloride, bromide or iodide W is capable 
of transferring a hydride or alkyl group to M. 

244. The compound as rec/ited in claim 243 wherein 
said difference is about 0.20 more. 

245. The compound as refcited in claim 243 wherein 
groups in the 2 and 6 of R 5 7 have a difference in E s of 
0 . 15 or more . 

246. The compound as recited in claim 243 wherein 
the group in the 2 position of R 52 is i-propyl or t- 
butyl and the group in thL 6 position of R 52 is methyl 
or hydrogen. J 

247. The compound a's recited in claim 246 wherein 
the group in the 2 position of R 53 is i -propyl or t- 
butyl and the group in /6 position of R 5 is methyl or 
hydrogen . 

248. A compound df the formula 





wherein : 

R 2 and R/ are each independently hydrocarbyl or 
substituted hydrocarbyl , provided that the carbon atom 
bound to the irtino nitrogen atom has at least two 
carbon atoms bound to it; 

R 3 aridf R 4 are each independently hydrogen, 

/ 3 4 

hydrocarbyl, Substituted hydrocarbyl, or R and R 
taken together are hydrocarbylene or substituted 
hydrocarbyl ehe to form a ring; 

T 1 ijs hydrogen, hydrocarbyl not containing 

15 0C(=0) -; 



olefinic or/ acetylenic bonds, 

xl5 



R 15 C(=0) 



or R 



R"/ is hydrocarbyl not containing an olefinic 



or acetylenic bond; 
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15 



Z is a neutral Lewis base /wherein the donating 
atom is nitrogen, sulfur or oxygeA, provided that xf • 
the donating atom is nitrogen th^n the pKa of the 
conjugate acid of that compound /is less than about 6, 
X" is a weakly coordinating anxon. 
249 The compound as reci/ed in claim 248 wherein 
T * is methyl, Z is R%0 wherein> each R 6 is independently 
alkyl, and X is BAF , SbF 6 , PF^, or BF 4 . 

250. The compound as re/ited in claim 248 wherexn 
r 3 and R 4 are each independently hydrogen or methyl, 
and both R 2 and R s are 2 , 6-f isopropylphenyl . 

25!. The compound as Recited in claim 249 wherexn 

R 3 and R 4 



20 



are each independently hydrogen or methyl, 



lenaenciy uyuiuy^^ ~- 

and both R 2 and R 5 are 2 , 6 /-di isopropylphenyl . 

j ~ ^o-it-D^ in claim 2 
252 . The compound a 



recited in claim 248 wherein 
252 The compounu c*=> recitcu 
R - and R are each independently hydrocarbyl prodded 
Lt the carbon ato m bold to the i^no ni troge n ato. 
has at least two carbon* at™* bound to rt; and ^ and 
«• are each independen/ly hydrogen, hydrocarbyl. or R 
and r 4 taken together Le hydrocarbylene to form a 

ring. / 

2 53. A compound /of the formula 



25 




30 



™ he T*nJ*> are each independently hydrocarbyl or 
substituted hJdrocarbyl, provided ca^ atom 

bound to the Lino nitrogen atom has at least two 

carbon atoms foound to it; 

r' ax/d R 4 are each independently hydrogen ; 
hydrocarbyl/ substituted hydrocarbyl, or R and R 
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taken together are hydrocarbylene or substituted 
hydrocarbylene to form a ring, 
M is Ni (II) or Pd(II) 

each R 16 is independently hydrogen or alkyl 
containing 1 to 10 carbon at^tns; 
n is 1, 2, or 3; 

X" is a weakly coordinating anion; and 
R 8 is hydrocarbyl 

254. The compound as Recited in claim 253 wherein 
R 3 and R 4 are each independently hydrogen or methyl, 
both R 2 and R 5 are 2 , 6-diifeopropylphenyl , M is Pd(II), 
and X is BAF, SbF 6/ PF 6 , j>r BF 4 . 

255. The compound afe recited in claim 254 wherein 
each R 16 is hydrogen and/n is 3 . 

256. The compound as recited in claim 253 wherein 

M is Pd(II) . 

257. The compound/ as recited in claim 253 wherein 
each R 16 is hydrogen and n is 3 . 

258. The compound as recited in claim 253 wherein 
R 2 and R 5 are each independently hydrocarbyl, provided 
that the carbon atom/ bound to the imino nitrogen atom 
has at least two caa/bon atoms bound to it; and R and 
R 4 are each independently hydrogen, hydrocarbyl, or R 
and R 4 taken togeth/er are hydrocarbylene to form a 
ring . 

259. A compound the formula 





30 



(V) 



or 



wherein : 

hydrocarbyl 

substituted hydrocarbyl, provided that the carbon 
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atom bound directly to the imini nitrogen atom has at 
least two carbon atoms bound to 7 it; 

R 3 and R 4 are each independently hydrogen,^ 
hydrocarbyl, substituted hydrocarbyl, or R 3 and R 4 
5 taken together are hydrocarhylene or substituted 
hydrocarbylene to form a rifig; 

-.7 18 

E is halogen or -OR ; 

r" is hydrocarbyl/ not containing olefinic or 

acetylenic bonds; 
10 t 1 is hydrogen, hydrocarbyl not containing 

olefinic or acetylenic bonds. R 15 C(=0)- or R 15 OC(=0)-; 

r 15 is hydrocarbyl not containing olefinic or 

acetylenic bonds ; and / 

X' is a weakly coordinating anion. 

15 260. The compour/d as recited in claim 259 wherein 

r 2 and R 5 are each ir/dependently hydrocarbyl, provided 
that the carbon atol bound to the imino nitrogen^ atom 
has at least two cibon atoms bound to it; and R and^ 
r 4 are each independently hydrogen, hydrocarbyl, or R 

20 and R 4 taken together are hydrocarbylene to form a 

rin9 " 2 61. The coLoJ^ as recited in claim 259 wherein 
T 1 is methyl, an4 E/is\ chlorine . 

262. The compound as recited in claim 261 wherein 
25 R 3 and R 4 are efch independently hydrogen or methyl, 

and both R 2 an! R 5 are 2 , 6 -diisopropylphenyl . 

263. The /compound as recited in claim 262 wherein 
X is BAF, SbF/ 6 , PF 6 , or BF 4 . ^ 

264. A iompound of the formula [ (n -1,5- 

30 COD) PdT x Z] + X7, wherein: . 

T 1 i/s hydrocarbyl not containing olefinic or 

acetylenic bonds; 

X" /is a weakly coordinating anion; 
COD is 1, 5-cyclooctadiene; 

35 z/is R 10 CN; and 

is hydrocarbyl not containing olefinic or 

acetylenifc bonds . 
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265. The compound as recited in claim 264 wherein 
T 1 is methyl . 

266. The compound as recited in claim 265 wherein 
2 is methyl and X is BAF, SbFl, PF 6 , or BF 4 

2 67. A compound of the formula 




(VI) 



10 



15 



20 



25 



30 



wherein : 

M is Ni (II) o: 
R 2 and R 5 are 
hydrocarbyl , provide* 
directly to the imi] 
carbon atoms bound to 



Pd(II) ; 

^hydrocarbyl or substituted 
that the carbon atom bound 
nitrogen atom has at least two 
it; 



and R 4 a/e each independently hydrogen, 



hydrocarbyl, subs 

taken together ar 

hydrocarbylene t 

each R 
^ i 



,11 



' 3 4 

Ltuted hydrocarbyl, or R and R 
hydrocarbylene or substituted 
forfla< a ring; 

s dmdependently hydrogen, alkyl or 



- (CH 2 ) m C0 2 R J 

T 3 is hydrogen, hydrocarbyl not containing 

/ 8 

olefinic or acetylenic bonds, or -CH2CH 2 CH 2 C0 2 R ; 

P is a/divalent group containing one or more 
repeat units derived from the polymerization of one or 
more of ethylene, an olefin of the formula R 17 CH=CH 2 or 
clobutene , cyclopentene , substituted 
>r norbornene and, when M is Pd(II), 
e or more of : a compound of the formula 
:0 2 R 1 / CO, or a vinyl ketone; 
hydrocarbyl ; 

0 or an integer from 1 to 16; 
R A /is hydrogen, or hydrocarbyl or substituted 
hydrocarbyl containing 1 to 10 carbon atoms; 



R 17 CH=CHR 17 , 
norbornene , 
optionally 
CH 2 =CH(CH 2 ) r 
R 
m 
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and X- is a weakly coordinating anion. 

268. The compound as reciJed in claim 267 wherein 
r 1 is hydrocarbyl or substituted hydrocarbyl . 

269. The compound as rec/ted in claim 267 wherein 

T 3 is hydrogen or alkyl 

^ =,«= -raited in claim 267 wherein 

270. The compound as recicea j-h 

M is Pd(II) ■ i . 

271. The compound as recited in claim 269 wherein 

M is Pd(II) ■ / . „ 

272 The compound as /ecited in claim 267 wherein 

R 3 and R 4 are each independently hydrogen or methyl, 
and both R 2 and R 5 are 2 , eZ-diisopropylphenyl . 

273 The compound J recited in claim 271 wherein 
r 3 and R 4 are each independently hydrogen or methyl, 
and both R 2 and R 5 are 2/6-diisopropylphenyl . 

274 The compound Lb recited in claim 267 wherein 
r 2 and R 5 ' are each independently hydrocarbyl, provided 
that the carbon atom bLnd to the imino nitrogen atom 
has at least two carbofn atoms bound to it;, and and 
r< are each independently hydrogen, hydrocarbyl, or R 
and R 4 taken together/ are hydrocarbyl ene to form a 

ring . . 

275. A compound of the formula 



R2 




R5 



(VII) 



3 



wherein 
,2 



r' and /R 5 are each independently hydrocarbyl or 



substituted hrfirocarbyi. provided that the carbon ate 
bound to the Zmino nitrogen atom has at least two 

carbon atoms /bound to it; . 

r 3 ai/d R 4 are each independently hydrogen, 
hydrocarbyl,/ substituted hydrocarbyl, or R 3 and R 4 
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taken together are hydrocarbylene or substituted 
hydrocarbylene to form a ring; 

T 2 is hydrogen, hydrocarbyl not containing 
olefinic or acetylenic bonds , hydrocarbyl substituted 
with keto or ester groups but not containing yblef inic 
or acetylenic bonds, R 15 C(=0)- or R 15 OC(=0) 

R 15 is hydrocarbyl not containing -olefinic or 
acetylenic bonds; and 

X is a weakly coordinating aniony 

276. The compound as recited in cl^im 275 wherein 

T 2 is methyl . 

277. The compound as recited in y^laim 276 wherein 
R 3 and R 4 are each independently hydtfbgen or methyl or 
R 3 and R 4 taken together are 1 , 8-napfathylylene , and 
both R 2 and R 5 are 2 , 6-diisopropylrihenyl . 

278. The compound as recited^ in claim 276 wherein 
X is BAF, SbF 6/ PF € , or BF 4 . 

279. The compound as recit/ed in claim 275 wherein 
R 2 and R 5 are each independent/y hydrocarbyl, provided 
that the carbon atom bound to' the imino nitrogen atom 
has at least two carbon aton/s bound to it; and R and 



R 4 are each independen 
and R 4 taken together 
ring. 

280 . A process 
comprising, contact 
100°C to about +200 c 





drogen, hydrocarbyl, or R. 
tydrocarbylene to form a 

product ipn' of polyolef ins, 
a temperature of about - 
round of the formula 



with one oy more monomers selected from the group 
consisting of ethylene, an olefin of the formula 
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Ki 
CO 

Si 
Si 

B 

9 

T 
§it 

ai 

D 



R "CH-CH 2 or R»CH-CHR". cyclobutene, Zyclopentene, 
substituted norbornene, and norborne/ie, 
wherein: 

M is Ni(II) or Pd(II) ; , 
5 R > and R 5 are hydrocarbyl /r •^« t " t «* 

* that the cafrbon atom bound 

,0 hydrocarbyl. substituted l^fe' br- 
eaker, together are hydrocarWlene or 

^^t ly hydrogen, alkyl or 

: s hydrogen , Jrocarbyl not containing 

15 \ • w/nds or -CH 2 CH 2 CH 2 C0 2 R ; 

olefinic or acetylemc bounds, or * ^ more 

P is a divalent /group containing 

! • * frL the polymerization of one or 
renpat units derived frtom tne x 

selected from/the group consisting of 
"°* erS "! £in J the formula R "cH-CH, or 

20 ethylene an .WM" butene . substituted 

r^CH-CHr". cyclopenti ne . eye 

n orbornene. and «^^''^ >oaBA of the formula 
optionally r c 7 e Q ^ vinyl ket one ; 

CH 2 =CH(CH 2 ) m C0 2 R , CQJ. O^aj 



25 



is 



hydrc 



each P^^\zt:z t tj^ .ond 

substituted hydrocarbyl provrded that a y^ 

1 . . n ro 10 carbon atoms; 

hydrocarbyl containing 1 to 10 

m is o/or an integer of 1 to - 16, 
and X L a weakly coordinating anion; 
p^Idedfthat when norbornene or substituted 
nor bornene is present no other monomer is present, 
when M sPda diene is not present, and 
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35 



458. 



further provided that when M is Ni(II) R 11 is not 

-C0 2 R 8 . / 

281. The compound as recityfed in claim 280 wherein 
R 2 and R 5 are each independent Ly hydrocarbyl, provided 
that the carbon atom bound to /the imino nitrogen atom 
has at least two carbon atoms/ bound to it; and R 3 and 
R 4 are each independently hydfcogen, hydrocarbyl, or R 3 
arid R 4 taken together are hydrocarbylene to form a 
ring; and each R 17 is hydrocarbyl. 

282. The process as recited in claim 280 wherein 
T 3 is methyl. 

283. The process as recited in claim 282 wherein 
said monomer is ethylene drily, and R 11 is hydrogen. 

284. The process as recited in claim 282 wherein 
said monomer is an a-oleflin only, and R 11 is alkyl . 

285. The process as /recited in claim 284 wherein 
said a-olefin is propyl^ie, and R 11 is methyl. 

286. The process aJ recited in. claim 280 wherein M 
is Pd(II) , and one or mfcre comonomers selected from the 
group consisting o*f : a /compound of the formula 
CH 2 =CH(CH 2 ) m C0 2 R 1 , wherJin R 1 is hydrogen or, hydrocarbyl 
or substituted hydrodarbyl containing 1 to 10 carbon 
atoms, and m is 0 or In irfteger of 1 to 16; CO; and a 
vinyl ketone is also toreseqt. 

287. The process aef predated in claim 286 wherein m 
is 0, and R 1 is hydrocarbyl or substituted hydrocarbyl. 

288. The proceis as recited in claim 287 wherein m 
is 0, and R 1 is hydrocarbyl or substituted hydrocarbyl. 

289. The prociss as recited in claim 280 done in 
the presence of a /solvent . 

290. The proiess as recited in claim 280 done in 
the absence of a solvent . 

291. The process as recited in claim 282 wherein 
R 3 and R 4 are eadh independently hydrogen or methyl or 
R 3 and R 4 taken together are 1, 8-naphthylylene, and 
both R 2 and R s sdte 2 , 6 -diisopropylphenyl . 

292. The tfrocess as recited in claim 280 used to 
make a block pdlymer. 

459. . 
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2 „ The proC ess as recited ±J clain, 2B0 wherein X 

«r i. ethylene or propy, enf 

296 The process as recitea in 
the ™ are ethylene — „ herein 

297. The process as recited in claim to 

•- a r Jude butenes stream, 
said monomers are part of a cfude 

298. The process as recited in claim 

said monomers comprise cyclo^entene „ olvolefins 
299 A process for the production of polyolefms, 

comprising, contacting, at I **J*£* ' 

10 0°C to about + 200°C, a co/pound of the formula 



J l/ Yl-t-R 1 
(XVI) (X_)a 



20 



25 



30 



and one or more monom 
consisting of ethylenj 
R 17 CH=CH 2 or R^Cl^CHR 1 



frs ^fe^ected from the group 
olefin of the formula 
(Jclobutene, cyclopentene, 
substituted norborneAe, and norbornene, 

"Tifzr, J sc. V, cr. a. rare earth „etal. Fe. 
«. Ni - ^•i^t^ Dtly hydrocarbyl or 

substituted hydrocfrby!. provided ^^VasTleasI 
bound directly to /the i.ino nitrogen ato m has at 
two carbon atoms bound to it; 

R 3 and Ware each independently hydrogen^ 
bydrocarbyl, substituted hydrocarbyl, or R and l« 
tLen together ale hydrocarbylene or substituted 
hydrocarbylene t.)p form a ring; 
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10 



15 



.-11 is independently hydrogen or alkyl, or 
each R is mu h j^^Lhvlene to form a 

both of r" taken together are hydrocarbyl ene 

carhocyclic ring; rbyl Lt containing 

olefi J 0 ;— c -nds. or ^ 2 CH 2 CH,C0 2R - 0 » " 

monoanion; J _. a one or more 

P is a divalent group containing one 
repeat units derived from the polL elation of one or 
«L-.» selected from the * 
ethylene, an dlefin of the fo™ia * ^ 
■ R "cH.CHR>', cyolopentene. «^f^ „ pd(II) , 

optionally one or more or. a i * 
CH 2 -CHCCH 2 >.C0 2 r\ CO. or a viny^ ketone. 

r 8 is hydrocarbyl; 

a is 1 or 2 ; 

y + a + 1 = m '* 



^ r" is independently hydrocarbyl or 

20 in said olefin ^ Irna^rbon atom or- at 

bond or aromatic ring oy 

— "^r^gerrfccarbyl or substituted 

. ■ -i L 10 carbon atoms; 
hydrocarbyl containing 1 to 10 oar 

« m is 0 or an integer of 1 to 16, 

and x ls a weakll coordinating 
provided that, whe2 norbornene or 

ho father monomer is present, 
norbornene « presen . £ and 
when M is Pd a d^ne 1*1. not p 
30 further provided that./wh^n k x. • 

CH 2 CH 2 CH 2 C0 2 R* . / i n claim 299 wherein 

300. The process/as "^f^^^, provided 

R 2 and R 5 



35 



. d R - alt earrnlpenaently hydrocarbyl. provided 
R and R are eacn n <+ f 4m<no nitrogen atom 

cb at the carbon atom/bound to the rmrno nr g 
nas at least two ca^fon atoms bound to Qr R , 

R 4 are each independently hy dr ^ ^ . 

and R 4 taken togethir are hydrocarbylene 
ring; and each R 1 ' /is hydrocarbyl. 
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301 



The process as recited i J claim 299 wherein 



claim 3 01 wherein 



T 3 is methyl . 

302 The process as recited 
said monomer is ethylene only, anfl R 11 is hydrogen. 

303 The- process as recited/in claim 301 wherein 
said monomer is an a-olefin onlV. and R 11 is alkyl . 

3 04 The process as recitefe in claim 303 wherein 
said a-olefin is propylene, ani each R 11 is methyl or 
hydrogen. ^ ^ reci L in claim 299 wherein M 

is Pddl) , and one or more cionomer selected from the 
group consisting of: a compound of the formula 
CH 2 =CH(CH 2 > m C0 2 R\ wherein Wis hydrogen or, hydrocarbyl 
or substituted hydrocarbyl/ containing 1 to 10 carbon 
atoms, and m is 0 or an integer of 1 to 16; CO; and a 
vinyl ketone is also present. 

306. The process as /ecited in claim 305 wherein m 
is o and R 1 is hydrocarbyl or substituted hydrocarbyl. 

' 3 07. The process as/ recited in claim 299 done xn 
the presence of a solvent . 

308. The process is recited in claim 299 done m 

the absence of a solveht 

J 3C united in claim 301 wherexn 
3 09 The process /aa recxcea ah 



*dently hydrogen or methyl, . 
-2, ^Vdiisopropylphenyl . 
as recited in claim 299 used to 



R 3 and R 4 are each 
and both R 2 and R 5 a: 

310. The proces 
make a block polymei ^ 

311. The proc/ss as recited in claim 2 99 wherein X 

is BAF, SbF 6 , PF g , /or BF 4 . 

312. The pricess as recited in claim 309 wherein 

X is BAF, SbF 6 , PF 6 . or BF 4 . 

313. The pricess as recited in claim 312 wherein a 

monomer is ethyl/ene or propylene. 

314. The p/ocess as recited in claim 299 wherein 
the monomers ai4 ethylene and propylene. 

315 The Jrocess as recited in claim 299 wherein 
said monomers Lre part of a crude but enes stream. 
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316. The process as recited/in claim 299 wherein 
said monomer comprises cyclopentyene . 

317. A compound of the formula 




Cf 
00 



Is* 

m 



wherein : 

' M is Zr , Ti, Sc, 
Co, Ni or Pd of oxidatioj 



Cr, a rare earth metal, Fe, 
state m; 



10 R 2 and R 5 are eaih independently hydrocarbyl or 

substituted hydrocarbyl/ provided that the carbon atom 
bound directly to the i/mino nitrogen atom has at least 
two carbon atoms bound/ to it; 

R 3 and R 4 are each independently hydrogen, 
15 hydrocarbyl, substituted hydrocarbyl, or R and R 
taken together are hydrocarbyl ene or substituted 
hydrocarbylene to formalizing; 

each R 11 is indlpeA^ntly hydrogen, or alkyl, or 
both of R 11 taken tc*get/he^ are hydrocarbylene to form a 
20 carbocyclic ring; 

T 3 is hydrdgen, hydrocarbyl not containing 

/ 8 

olefinic or acetyl/enic bonds, or -CH 2 CH 2 CH 2 C02R ; 

P is a divalent group containing one or more 
repeat units deri/ved from the polymerization of one or 
25 monomers selected from the group consisting of 
ethylene, an olefin of the formula R 17 CH=CH 2 or 
r 17 CH=CHR 17 , cycl/opentene, cyclobutene, substituted 
norbornene, and/ norbornene, and optionally, when M is 
Pd(II), one or /more of: a compound of the formula 
30 CH 2 =CH(CH 2 ) m C0 2 R 1 / CO, or a vinyl ketone; 
Q is a monovalent anion; 
R 8 is /hydrocarbyl ; 
a is p. or 2 ; 
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0 



O 

m 
m 

Si 



o 

m 

Ft • 

nj 

*=. 
i ,' 



y + a + 1 = m; 
each R 17 is independently hydrocarbyl or 
substituted hydrocarbyl provided that any olefinic bond 
in said olefin is separated f/rom any other olefinic 
5 bond or aromatic ring by a quaternary carbon atom or at 
least two saturated carbon a/toms; 

R 1 is hydrogen, or Hydrocarbyl or substituted 
hydrocarbyl containing 1 tof 10 carbon atoms; 

m is 0 or an integer of 1 to 16; and 
10 anc : x is a weakly /coordinating anion; 

and provided that wh^n M is Pd a diene is not 
present ; . 

318. The compound a^ recited in claim 317 wherein 
R 1 is hydrocarbyl or substituted hydrocarbyl. 
15 3i9. The compound is recited in claim 317 wherein 

T 3 is hydrogen or alkyl 

320. The compound /as recited in claim 317 wherein 
R 2 and R 5 are each independently hydrocarbyl, provided 
that the carbon atom btund to the imino nitrogen atom 

20 has at least two carbin atoms bound to it; and R 3 and^ 
R 4 are each independently hydrogen, hydrocarbyl, or R 3 
and R 4 taken together/ 4cy hydrocarbyl ene . to form a 
ring; and each R 17 is/ Hydrocarbyl . 

321. The compouhdHs recited in claim 317 wherein 

25 M is Pd(II) • 

322. The compound as recited in claim 319 wherein 

M is Pd(II) - 

323. The compound as recited in claim 317 wherein 
R 3 and R 4 are each /independently hydrogen or methyl, 

30 and both R 2 and R 5 / are 2 , 6-diisopropylphenyl . 

3 24. The compound as recited in claim 317 wherein 
both of R 11 taken/together form a f ive-membered 

carbocyclic ring/ 

325. The compound as recited in claim 317 wherein 
35 both of R 11 take/i together are hydrocarbylene to form a 

carbocyclic rii 

326. A process, comprising, contacting, at a 
temperature of/about -40°C to about +60°C, a compound 
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of the formula [ (r| 4 -l, 5-COD) PdT^Z] /X" and a diimine of 
the formula 



R2 




(VIII) / 
to produce a compound of the formula 



R2 




wherein: / 

T 1 is hydrogerY, hydrocarbyl not containing 
olefinic or acetylenii: bonds, R 15 C(=0)- or R 15 OC(=0)-; 
X is a weakly coordinating anion; 
COD is 1, 5-ayclooctadiene; 
Z is R 10 CN; / 

R 10 is hydrocarbyl not containing olefinic or 

acetylenic bonds; / 

r 15 is hydrocarbyl not containing olefinic or 

acetylenic bonds;/ 

R 2 and . R 5 /are each independently hydrocarbyl or 
substituted hydrAcarbyl, provided that the carbon atom 
bound to the imdMo nitrogen atom has at least two 
carbon atoms bound to it; and 

R 3 and R 4 are each independently hydrogen, 
hydrocarbyl, substituted hydrocarbyl, or R and R 
taken together/ are hydrocarbyl ene or substituted 
hydrocarbylend to form a ring. 
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327. The process as recited in fclaim 326 wherein 
R" is alkyl, and T 1 is methyl 

328. The process as recited inf claim 326 carried 



.10 



10 



IS 



out in a solvent of the formula R 10 jCN, wherein R 
hydrocarbyl not containing olefini/c or acetylenic 

bonds . / 

329. The process as recited /in claim 327 wherein 
R 3 and R 4 are each independently /hydrogen or methyl, 
and both R 2 and R 5 are 2 , 6-diisopropylphenyl . 

330. The process as recite'd in claim 326 wherein 
is BAF, SbF 6 , PF 6/ or BF 4 . 

331. The process as recited in claim 326 wherein 
R 2 and R 5 are each independently hydrocarbyl, provided 
that the carbon atom bound tb the imino nitrogen atom 



15 has at least two carbon aton 



bound to it; and R and 



R 4 are each independently hydrogen, hydrocarbyl ,v or R 3 



and R 
ring 



taken together are hydrocarbyl ene to form a 



332. An ethylene hom&p^Lymer with a density of 

0.86 g/ml or less. / J/\ 

333. The ethylene hfcmopdlymer as recited in claim 
332 wherein said density is about 0.85 or less. 

. 334. A compound of / the formula 



25 




(XIV) 



30 



wherein : 

each independently hydrocarbyl or 
substituted hydrJcarbyl, provided that the carbon atom 
bound to the imiAo nitrogen atom has at least two 
carbon atoms bound to it ; 
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R 3 and R 4 are each independently hydrogen, 

J 3 4 

hydrocarbyl, substituted hydrocarbyl, or R and R 
taken together are hydrocarbylenj& or substituted 
hydrocarbyl ene to form a ring; 

each R 27 is hydrocarbyl;/ and 
each X is a weakly coordinating anion. 
335. The compound as. recited in claim 334 wherein 
R 2 and R 5 are each independently hydrocarbyl, provided 
that the carbon atom bound to the imino nitrogen atom 
has at least two carbon atom's bound to it; and R 3 and 
R 4 are each independently hydrogen, hydrocarbyl, or R 3 



and R 
ring . 



taken together are hydrocarbylene to form a 



33 6. The compound a; 
both of R 27 are methyl . 
33 7. The compound 



are each independently hydrogen or methyl or 



R 3 and R 4 taken togeth 



are 1, 8-naphthylylene, and 
both R' and R 5 are 2 , 6 /diisopropylphenyl . 

338. The compound as recited in claim 334 wherein 
X is BAF, SbF 6/ PF 6 , bx BF 4 

339. A compound/ of the formula 




recited in claim 334 wherein. 



recited in claim 334 wherein 



r j are each independently hydrocarbyl or 



wherein : 

M is tfi (II) or Pd(II) ; 
TC an^ 

substituted l/ydrocarbyl # provided that the carbon atom 
bound directjLy to the imino nitrogen atom has at least 
two carbon aftoms bound to it; 
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xn 

•m 
d 



O 

ein gg 
to 

or SI 



byl or 
n atom 
least 



and R . are each i/dependently hydrogen 

hy a roc « byl . tr: 

taken together are hydroca/bylene or 

- (CHj, " C °;fL hydrogen. /or hydrocarbyl or substit, 

• ~/n i-n 10 carbon atoms; 
hy drocarbyl conuWl ^ 



is alkyl, -/R 60 C(O)OR 



or R 1S 0( 



10 



,15 



r" is hydr 
acetylenic bonds ; 



,60 



/arbyl not containing olefin! 

Donas ; / . . 

is alk/lene not containing olefmic c 



acetylenic bonds; 



15 



is 



25 



30 



hydfroc arbyl ; ; 

. a weakly coordinating anion;, 
rided that when R" is -(CH 2 ) m C0 2 R" 

is Pd(H) • 
/compound as recited in claim 339 i 
■h independently hydrocarbyl, pr 
4 bound to the imino nitroge 
, at lea8 „ two, carbon atoms bound to it; and 
/ a eachL^V-ntly hydrogen, 
and R 4 takl together are hydroc arbyl ene to for 

ring ' / ^ a « -recited in claim 339 

3 41. /The compound as reciteo. 

rn 4 is met/iyl and M is Pd(H) • , . ... 

meyy rec ited in claim 339 

342/ The compound as recit 
each Wis independently hydrogen or -(CH 2 ) m C 

iS ™T A homopolypropylene with a glass tra 
J ' o£ _ 30 ° c or less, provided that sa 
temperature of 30 C o branch es pel 

homoptlypropylene has at least 

methylene groups. -—cited in 

/ 344 The homopolypropylene as recitea 

/ • ' h class transition temperature is 
wherfein said glass cwu 

35°<t or less 
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345. A homopolymer of cyclopentene/ having a degree 
of polymerization of about 30 or moreyknd an end of 
^ItinTpoint of about 100°C to about/320°C, provided 
"at sai" no.opoly.er has less than / mole percent of 

5 enchained linear olefin ^i^jh^^^^' 
346- The homopolymer as recite** m claim 345 
wherein at least 90 percent of repeat units are 1,3 
cyclopentylene repeat units. , . . 

347 The homopolymer as rec/ted xn claim 345 

w least 90 percent of Repeat units are cxs- 

10 wherein at least 5u t> j 

! 3 -cyclopentylene repeat units'. 

348 The homopolymer as Recited in claim 345 

rlif friction pattern thereof 
. wherein an X-ray powder dxffrfectx P e . 

has reflections at approximately 17.3 , 

15 ^ 4 34 7 9° A homopolymer of /cyclopentene that has an X- 
ra y diffraction pattern wi^h -flections at 

• i , i *7 "?° 19 37, 24. 2°, and 40.7 26. 

20 nas .. aclinic unit f^^^r-.- an, 

dimensions: a=0.561 nmj 1^0.607 nm, c 

g=123 ' 2 °" n L £\« -recited in claim 349 

3 51. The homopoiymejr \s recxtea. in 

herein at least 90 percent of repeat units are 1,3- 
25 cyclopentylene repeal unxts^ 

3 52 The homopolymer as recitea 
herein at least J percent of repeat unit, are ex.- 
1 3 -cyclopentylene/ repeat units. 

353 A homoplymer of cyclopentene wherein at 
Xeast 90 ' m l pe/cenT of enchained cyclopentylene units 
least 90 moie p y homopolymer has 

are 1 , 3 -cyclopentylene units, and said P 
an average degr/e of polymerizatxon of 30 more. 

354 A holpolymer of cyclopentene wherein at 
!n' le IrcenT of enchained cyclopentylene units 

average degrel of polymerization of about 10 or more. 
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355 A copolymer of cycl/pentene and ethylene 
wherein at least 75 mole pe^ent o£ ««*^-* 
cyclopentylene units are 1 . /'cyclopentylene 

356 The copolymer as tecited rn clarm 355 whe 
5 at least 50 mole percent oj the repeat units ar.e 

derived from ^clopentenej ^ ^ 

357 The copolymer as reciceu 

there are at least 20 br/nches per !000 methylene 

carbon atoms. / ttl .wi ene 

10 358. A copolymer Jt cyclopentene and e Lene 

herein there are at ^ast 20 branches, per 100O 
methylene carbon atom£ . 

359 The copoly/er as recited xn claxm 35© wh 
at least 50 mole percent of the repeat units a^e 

IS derived from ethylene. 

360. A copolylr of cyclopentene and ethylene 

wh erein at least /o mole percent of the repeat un: 
are derived from fcyc 1 open t ene . 

361. A copolymer comprising repeat unxts 
cyclopentene and/ aA a-olef in. 

362. The cLJlker as recited in claxm 361 
repeat units df i£\ f rom ethylene are also p«rese 

363. The LpolyUr as recited in claxm 3^1 
said a-olef in/is a linear a-olef in 

364. The/ copolymer as recited xn claxm 3 <51 v 

7 ^-f ^n^ati units deri^^ 

at least 90 Aole percent of repeat um 

n-r<- 1 3 -cyclopentylene units, 
cyclopentene are x , j> ^y<~ f ' 

V i ^^-k- aGS recited in claim 3- &4 -i 

365 The copolymer as reciucu 

at least ' 9/ mole percent of repeat units delved 
30 cyclopentene are cis-1.3-cyclopentylene »»"-■ 

366 7a "ber made from the polymer of cl-arm 
349. 353,/ 354. 355. 356, 357, 358, 360 or 36^ 

36,/ A polymerization process, »-^»"^ 



20 



25 



an olefin of the formula R 17 CH=CH 2 



35 



contact d/ng ^j.^— — 

R 17 CH-Cli 17 , each R 17 is independently hydrogen, 
hydroJrbyl. or substituted hydrocarbyl pro.adec 
any olLinic bond in said olefin xs separate^ * 
other/olefinic bond or aromatic rxng by a c^ate. 
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carbon atom or at least two saturated carbon atoms with 
a catalyst, wherein said catalyst: 

contains a nickel or palla&ium atom in a 
positive oxidation state; 

contains a neutral bidentate ligand coordinated 
to said nickel or palladium atom, and wherein 
coordination to said nickel or palladium atom is 
through two nitrogen atoms or a nitrogen atom and a 
phosphorous atom ; and / 

said neutral bidentate ligand, has an Ethylene 
Exchange Rate of less than 20,000 L-mol^s" 1 when said 
catalyst contains a palladiulm atom, and less than 
50,000 L-mol^s" 1 when said patalyst contains a nickel 
atom; 

and provided that /when M is Pd a diene is not 

present . 

368. The polymerization process as recited in 
claim 367 wherein said Ethylene Exchange Rate is less 
than 10,000 L-mol _1 s~ 

palladium atom, and leafs than 25,000 L-mor's" 1 when 
said ' catalyst contains/ a nickel atom. 

369. The process /aA recited in claim 367 wherein 
said bidentate ligand/ /^coordinated to said nickel or 
palladium atom through? twp nitrogen atoms. 

370. The process as recited in claim 369 wherein 
said ligand is an a/diimine. 

371. The procefss as recited in claim 367 wherein 
said olefin has th£ formula R 17 CH=CH 2 , wherein R 17 is 
hydrogen or n-alk} 

372. A process for the polymerization of olefins, 
comprising, contacting, at a temperature of about 
-10 0°C to about 

a first/ compound which is a source of a 
relatively noncpordinating monoanion; 

a seqond compound of the formula 
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R3 



R4' 



R2 



10 



15 



20 



25 



30 



(XX) 

ana one or more monomers selected from the 
group consisting of ethylene, an olefin of the formula 
R 17 CH=CH 2 or\R 17 CH=CHR 17 / cyclobutene, cyclopentene, 
substituted yiorbornene, or norbornene ; 
wherein\ 

are each independently hydrocarbyl -or 
substituted hVdrocarbyl, provided that the carbon atom 
bound to the "Lino nitrogen atom has at least two 
carbon atoms baund to it; 

r 3 and k 4 are each independently hydrogen,^ 
hydrocarbyl, substituted hydrocarbyl, or R 3 and R 4 
taken together aVe hydrocarbylene or substituted 
hydrocarbylene t A form a ring; 

each R 17 Vs ind 
substituted hydrodarbyl 
contain any olefinic bQ 
T 1 is hydrogen, 



jendently hydrocarbyl or 
rided that R 17 does not 



hykrocarbyl not containing 
olefinic or acetyleAic bonds, R 15 C(=0)- or R 1S 0C(=0)-; 
' s is chloride, iodide, or bromide; and 
provided thaA, when norbornene or substituted 
norbornene is presentV no_other monomer is present . 

373. The processes recited in claim 372 wherein 
R 2 and R 5 are each independently hydrocarbyl, provided 
that the carbon atom bAund to the imino nitrogen^ atom 
has at least two carbon\atoms bound to it; and R and 
r 4 are each independent^ hydrogen, hydrocarbyl, or R 
and R 4 taken together are\ hydrocarbylene to form a 
ring; and each R 17 is saturated hydrocarbyl. 

374. The process as Recited in claim 372 wherein 
said source is an alkali mital salt of said anion. 
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375. The process as recited in/ claim 372 wherein 
T 1 is methyl . / 

376. The process as recited iti claim 372 wherein 
said monomer is ethylene only, and R 11 is hydrogen. 

377. The process as recited in claim 372 wherein 
one or more comonomer selected from the group 
consisting of: a compound of the/ formula 

CH^CHfCH^mCOsR 1 , wherein R 1 is hydrogen or, hydrocarbyl 
or substituted hydrocarbyl containing 1 to 10 carbon 
atoms, and m is 0 or an integer of 1 to 16; CO; and a 
vinyl ketone is also present./ 

378. The process as recited in claim 372 done in 
the presence of a solvent . / 

379. The process as recited in claim 368 used to 
make a block polymer. ' / 

380. The process as riecited in claim 368 wherein 
said monoanion is BAF, SbF 6 , PF 6 , or BF 4 . 

381. The process aa recited in claim 374 wherein 
said monoanion is BAF", 3bF 6 ", PF 6 ~, or BF 4 " . 

382. The process as recited in claim 377 wherein a- 
monomer is ethylene or propylene. 

383. The process as recited in claim 372 wherein 
the monomers are ethylene and propylene. 

384. A polyolefiri, comprising, a polymer made by 
polymerizing one or nrorefi monomers of the formula 
H 2 C=CH (CH 2 ) e G by contactings said monomers with a 
transition metal corita ( iTnW coordination polymerization 
catalyst, wherein: / 1 

each G is independently hydrogen or -CO2R 1 ; 
each e is /independently 0 or an integer of 1 to 

2 0; / 

each R 1 is independently hydrogen/ hydrocarbyl 
or substituted hydrocarbyl; 
and provideja that : 

said polymer has at least 50 branches per 1000 
methylene groupp ; 

in at least 50 mole percent of said monomers G 
is hydrogen; / 



473 



15 



20 



25 



recited in claim 384 
' is should be theoretically 



except when no branches should/be theoretically 
present, the number of branches per IQfOO methylene 
groups is 90% or less than the numberf of theoretical 
branches per 1000 methylene groups, yb.r the number of 
5 branches per 1000 methylene groups yis 110% or more of 
theoretical branches per 1000 methylene groups; and 

when there should be no branches theoretically 
present, said polyolefin has 50 or more branches per 
1000 methylene groups; 
10 and provided that said/polyolef in has at least 

two branches of different lengths containing less than 
6 carbon atoms each. 

385. The polyolefin 
wherein except when no 

present the number of branches per 1000 methylene 
groups is 80% or less thin the number of theoretical 
branches per 1000 methylene groups, or the number of 
branches "per 1000 methylene groups is 120% or more of 
theoretical branches nfer 1000 methylene groups; and 
when there shou]i be no branches theoretically 
present, said polyolefin has 75 or more branches per 
1000 methylene groups. 

386. A polyoWfinA comprising, a polymer made by 
polymerizing one Jr Jbte monomers of the formula 
H 2 C=CH(CH 2 ) e G by cyfcnt^ctVng said monomers with a 
transition metal /con/aining coordination polymerization 

catalyst, wherein: i 
each G /is independently hydrogen or -C0 2 R ; 
each e/is independently 0 or an integer of 1 to 

30 20; 

R 1 is/ independently hydrogen, hydrocarbyl or 
substituted /hydrocarbyl; 
and provided that : 

saik polymer has at least 50 branches per 1000 

35 methylene Groups; 

i/ at least 50 mole percent of said monomers G 

i s hydrogen ; 
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said polymer has at least 50 branches of the 

T L ) G Per 1000 methylene Jr oups, wherein 
formula -(CH 2 ) f G per ? ^ for 

when G is the same as in a mo 

any sin g Xe monomer of the bran ches 
are less than. 90% c£ the number <f theoret 
per 1000 methylene groups, or moyre than 110, 
Teoretlcal branches per 1000 Jt hylene * «- 

formula -(CH.)«0 and f=e, and w^erern f is 0 or 

^"'Z^ZTZ* said ilyolefin has at least two 
ranches of different lengths containing less than . 
carbon atoms each. / ^ ^ 

as in a monomer and e*f , 
[omer of the formula 
„ss than 80% of the number of 
1000 methylene groups, or more 
_ ical branches per 100 0 
ie formula - (CH 2 ) f G and f-e . 
for an adhesive comprising the 



am/ 



et: 



25 



30 



35 



3 87. The polyolefin 
wherein when G is the s 
and/or for any single i 
H 2 C=CH(CH 2 ) e G there are 
theoretical branches p 
than 120% of the theo 
methylene groups of 
388 . A tackif i 
polymer of claim Ut. ^ « ~J ssion in two- 

si j: ^s^ret^ccmprising the polymer of claim 

-> o ^ A 5,6,/ orlX- 

3 90 . A base/re A for a hot melt adhesive^ 
pres sure sensitive adhesive or a solvent app ,ed 
Idhesive composing the polymer of claim 1,2, 

5 ° r 7 ' 7 • . , modifier for lubricating oils 

391 A \Ascosity modifier 

■ • ~ oolvmer of claim 1, 2, J, * / 

COmPr 3 jrXatinr- penetrant comprising the polymer 

° £ Cl r 9 ;.l basl'polymerfir causing comprising the 

/ -i o ^ 4 5 1 6 or 7 * 

polymer o< claim ' ' , 4 s or 7 which 

394/ The polymer of claim 1. 2. «. 
i. graftld so it contains functional groups^ 

9 „/ A toughener for a thermoplastic or a 
tfcermoit comprising the polymer of clarm 14. 
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396 . A modifier for asphalt comprising the poller 
of claim 1. 3. 4. 6, 7. 332 or 343^ Qr 

397. The polymer of claim 1. 1. 4, 6. 7. 

343 -hich is chlorinated ^-fhicnT elastomeric . 

-a qo The polymer of claim i' " u 

398. ine p y picketing comprising the 
399 a wire insulation or 3 acketmg 

, A f- 7 A32 or 343. 

^;; f ;^: ^S™*^ comprisin9 

>i a In 332 or 343 . 
the polymer of claim 1 4^6. /T. ^ ^ 

402. A drip suppressant /for yn or 
comprising the polymer of cl^im 

343 • f/ilm or a sheet comprising 

403. A blown or cast film, 

I . c n "^32 or 343. 

/i £ 7 332 or/ 343 . 
""Vo;. ; in L carpet -c.in^ompr ismg. 

the p :r: - — - 

^^^^.^theLI'fan^tmaging resin^comprising 
th e polymer of claim/l J. J^J^to a plastic, 

m etai:°ieriirr;±ri: ^ * ^ * 

o a 6 7 332 or 343. 

=1 Yo* A laminirng adhesive for glass comprising 

o a fi/ 7 332 or 343. 
claim 1, 3, 4 / . ^ Qbject cotnprisin g 

411. A powder used *° ^ Qr 343 . 
the polymer of ^laim l. 3. 4 , . ^ x ^ 

412. A hos/e comprising the polymer 
4f 6 , 7, 332 or 343 
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4X3. A pour point depressant tor . fuel or oil 
comprising the poller of claim 1/ 3, 4. 6. 7, 332 o 

3 " ' 4X4. A nonwoven fabric coJrising. the polymer of 

5 claim 1. 3. 4. 7 ' 332 or 3 *f polymer of 

415 A roofing membrane comprising tne p 

' 4X8 . A molding resin iomprising the ionomer of 

eUi " " 9 T '» -re for the initiation of condensation 
15 portions yieldingfa grafted branched polymer. ^ 

20 comprising the polyme/of claim X. 3. 4, 6. 7. 

" 3 ' 422. An interna/ Plasticizer for polymers 

• • nolvtnk ftf claim 1, 3, 4, 6, /, 

comprising the polymer 

343 ■ 423. An adhesi/e K adhering a polymer comprising 

t -L, 4> c 1 332 or 343. 
nn ivmer of claim 3, b, /, 
the polymer j oolvmer containing 

424 A curing/ agent for a poiymex ,„„_.,. 
complimentary £ un|tional groups comprising the polymer 

° f ^ 3 An 6 a°ddftive to thermoplastic polymers to 
improte the adhlion of paint thereto comprising the 

^^IL'A'^/bren:- comprising the polymer of 

. * t"+*-jr lpast 0 ne other 

• , -> a U 7 332 or 343 and at least on 
claim 1, 3, 4,/6, /, 

35 P ° lym :27. A pLer of one or more alpha-olef ins of the 
formula «-3<ai a ).H wherein a is an integer of 
m ore, which Contains the structure 
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R 
I 



36 



-CH-CHzVCH 



(XXV) 



alkyl group and is an alkyl group 



25 



wherein R 35 is <*i\ ""J* = ^ • . , , . , 

fontainins »o oLre carbon .to-. — P-^ that 
R 35 is methyl in \t least about 2 mole percent o£ the 

tot al amount of - ^ 42 , „ herein a 

428. The polymer as recicea 
structure in whichW* is methyl is about 5 mole 
percent or more o £ \the total amount of (XXV, in said 

P ° lym « 9 . The polymir as recited in claim 4 2 7 wherein a 
structure in which H 3S is methyl is about 50 mole 
Percent or more of \e total amount of <XXV, in said 

^Zo. A polymer Af one or more al P ha-olef ins of the 
formula ^^^.W^ , — ^ 
mor e, wherein said poiymer contains metny 
said methyl branches Xe about 25 to about 75 mole 
percent of the total Ranches in sard polymer. 

431 The polymer Is recited in claim 430 which 
contains branches of tA, formula uhich 

432 The polymer afe recited in claim «J 
contains branches of tL formula -<CH 2 >nH wherein n 
an integer of 6 or greater. 

an inucyc i A claim 431 which 

433 . The polymer a4 red.^** in claim * 

contains the structure 
CH 3 

-CH 2 -CH-(CH 2 ) a H \ (XXVI) 
50 and wherein (XXVI) is present in an amount of 0 5 
30 S^Is of CXXVX) or mol per X000 methylene atoms 
greater than can be accounted for by end groups. 

434 A polyethylene containing the structure 
(XXV XX) in an amount grea^r than can be accounted for 
35 by end groups 
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CH 3 

— CH 2 \CH-CH 2 CH 3 



(XXVH) 



435 Trie polyethylene as recited in claim 434 
435. inp p * J . / yy\/t T ) r>er 1000 

which contains about 2 or more of (XXVII) per 

methylene grAups in said polymer. 

436 : A Ilypropylene contaxnxng one or both 
. ^ fxWlII) and (XXIX), provided that . 
S " UCtUre xxxl ! « P~~" i. preset in an -ou« 

\ to 0 5 of (XXIX) per 1000 

grea ter than oV .to 0^ ^ by 

methylene groups greater tna 

end ROUPS' \ contaiM at least 0 . 5 or more of 

,XXVXXX> per 4° — V-ne g roup S . if <XXVXXX, - 
present . 

5H, 
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CH 2 \ CH 1 
-CH— \ (XXVIII) 



CH 3 



— CH 2 CH 2 -CH-CH$ 



S|X) 



recited in claim 436 
^hok groups of structure 



437 . The polyprobyleni 
which contains about 15 or . 
(XXVIII) per 1000 methVlene groups xn saxd 

polypropylene. x recit ed in claim 436 

438. The polypropylene as recxted 

aW , nl . i 5 \or more groups of structure 
which cOTt " M ft ^^Xgroup. in said polypropylene. 
(XXIX) per 1000 methyl gr a _ 

439. A process for the forma ature of 
olefins, comprising, contkctxng, at a temper 
about -100°C to about +200. C: 

ethylene; \ neutral Lewis acid 

a first compound W, whx chx ^ d that 

capable of jp ^atLg anion, or a 

' the anion formed xs a weaKiV 
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cationic Lewis or Bronlted acid whose counterion is a 
weakly coordinating anilon; and 

a second compoun(j of the formula 

R3 yL Q 
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R4 



(XXXI) 

wherein: . 

R 2 and R 5 ark each independently hydrocarbyl or : 

substituted hydrocatbyl ; 

R 3 and R 4 aJe each independently hydrogen,^ 
substituted hydrocJrbyl, hydrocarbyl, or R 3 and R 4 
taken together are Ihydrocarbylene or substituted 
hydrocarbylene to form a ring; and 

Q and S ari each independently chlorine, 
bromine, iodine or alkyl ; and 

wherein an o-blefin containing 4 to 40 carbon 

atoms is produced 

as recited in claim 43 9 wherexn 
the formula H 2 C=CHR\ wherein 
^2 to 3 0 carbon atoms, 
is recited in claim 43 9 wherein 

and R s are phenly3[> _ 

442 The profess as recited in claim 439 wherexn 
r 3 and R 4 are hydJogen, methyl or 1 , 8 -naphthy xylene . 

443 The prdcess as recited in claim 440 wherexn 
r 3 and R 4 are hydlogen, methyl or 1 , 8 -naphthy xylene . 

444 The prJcess as recited in claim 439 wherexn 
said second compiund is an alkyl aluminum compound. 

44 5 The prlcess as recited in claim 444 wherexn 
said alkyl alumiJium compound is R 9 3 Al, R%AlCl , R AlCl 2 , 
R%A1 2 C1 3 , or R 9 Al|o, wherein R 9 is alkyl containing 1 to 

2 5 carbon atoms, 

446. The prlcess as recited in claim 445 wherexn 

r 9 contains 1 . to 4 carbon atoms, 



44 0. The process 
said linear oc-olefin 
R 1 is n- alkyl contja 
441. The pro 
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447. The process as recited in/laim 443 wherein 
said second compound is R%A1, R 9 ^l, R 9 A1C1 2 , or 



R s AlO, R%A1 2 C1 3 , wherein 



20 



R' is alkVl containing 1 to 25 

* 3 I 

carbon atoms . 7 . 

448, The process as recite/ in claim 439 carried 
out at a temperature of about fs°C to about 100 C. 

449 The process as reci/ed in claim 439 wherein a 
partial pressure of said eth/lene is about atmospheric 
pressure to about 275 MPa. 

" 450. The process as r/cited in claim 439 wherein 
r 2 and R 5 are each independently hydrocarbyl, provided 
th at the carbon atom bounS to the imino nitroge^ atom 
has at least two carbon /toms bound to it; and R nd 
r< are each independent/y hydrogen, hydrocarbyl, or R 
and R 4 taken together /re hydrocarbylene to form a 

rin9 ' 4 5l. A process /or the formation of linear a- 
olefins, comprising/ contacting, at a temperature of 
about -100°C to ab/ut + 200°C: 

ethylene and/a compoAnd/°f the formula 



R3 



R4 >-N 



or 
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(Ii: 



t 



X 



(XXXIV) 



wherein : 
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R 2 and R 



are each independently hydrocarbyl or 



20 



.substituted hydrocarbyl; . 

»■ and »« are each independently hydrogen 
substituted hydrocarbyl. hydrocarbyl, or R and R 
ta*en together are hydrocarbylenl or subst.tuted 

hydrocarbylene to for™ a containing up co 38 
T is hydrogen or n-axwyx 

carb on ato.^ n ^ trai / „ herein h , t ing 

less than about 6; . / car bon atoms; 

U is n-alkyl containing up to 38 carbon 

and / 

X is a noncoordi/iating anion; 
and lerein an a-ofefin containing 4 to 4 0 carbon 
atomS is produce^ / ^ ^ 

■ Z a f a temperature of about 0 C 
comprising, contacting at a tem P er 
to about + 200°C, a compound of the formula 
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XXXVII 

i selected from the group 

and one or more? monomers * ele ^ fQrmula 

Lhhvlene, an olefin or tue 
consisting of ^hylen^ cyclopente „e, 

Vorbornene, and norbornene, 



R 17 CH=CH 2 or 
substituted 
where 
M i 
A 



Ni (ID or Pd(II) ; 
a -ife 3 Tt-allvl or Tt-benzyl group; 
^Id R* are each independently " 
substitu^l hydrocarbyl, provided that the carbon ato„ 
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bound directly to the imino nitrogen atom has at least 
two carbon atoms bound to it; 

R 3 and R 4 are each independently hydrogen, 
hydrocarbyl, substituted hydrocarbyl or R 3 and R 4 taken 
together are hydrocarbylene or ^ubstituted 
hydrocarbylene to form a ring; J 

each R 17 is independently hydrocarbyl or 
substituted hydrocarbyl provi/ded that any olefinic bond 
in said olefin is separated tfrom any other olefinic 
bond or aromatic ring by a Quaternary carbon atom or at 
least two saturated carbon/atoms ; R 1 is hydrogen, or 
hydrocarbyl or substitute^ hydrocarbyl containing 1 to 

10 carbon atoms; 

and X is a weakl/r coordinating anion; 

and provided that ; 

when norbornene oJ substituted norbornene is 
present, no other mono/tier, is present; and 
when M is Pd a dlene is not present. 

453. The process/ as recited in claim 452 wherein 
said temperature is About. 20°C to about 100°C. 

454. The proceis As recited in claim 452 wherein 
said olefin is ethVlenfl^r a linear a-olefin. 

455. The procfess7a\s recited in claim 452 wherein 
said olefin is etfcylei 

456. The prc/cess as recited in claim 452 wherein 
R 2 and R 5 are eadh independently hydrocarbyl, provided 
that the carbon /atom bound to the imino nitrogen atom 
has at least twb carbon atoms bound to it; and R 3 and^ 
R 4 are each independently hydrogen, hydrocarbyl, or R 3 

30 and R 4 taken together are hydrocarbylene to form a 
ring . 

457. Thi process as recited in claim 452 or 454 
wherein a LeVis acid is also present. 

458. T^e process as recited in claim 452 wherein M 

35 is Ni (II) . 

459. Ahe process as recited in claim 452 wherein M 

is PD(II) 



20 



25 



483 



460. The process as recited in claim 452 wherein 
said n-allyl or n-benzyl group is selected from the 
group consisting of 





CO 



CC^R 



CI 




wherein R is hydrocarbyl. 

461. A compound of thfe formula 





10 XXXVII 

wherein : 

M is Ni(II) Qr Pd(II); 
A is a n-allfl or n-benzyl group; 
R 2 and R 5 ari each independently hydrocarbyl or 
15 substituted hydrocairbyl , provided that the carbon atom 
bound directly to t/he imino nitrogen atom has at least 
two carbon atoms bound to it; 

R 3 and R 4 ire each independently hydrogen, 
hydrocarbyl, substituted hydrocarbyl or R 3 and R 4 taken 
20 together are hydriocarbylene or substituted 
hydrocarbylene ti> form a ring; 

each R 17 /is independently hydrocarbyl or 
substituted hydJocarbyl provided that any olefinic bond 
in said olefin Is separated from any other olefinic 
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bond or aromatic ring by a quaternary carbon atom or at 
least two saturated carbon atoms; R 1 is hydrogen, or 
hydrocarbyl or substituted hydrocdrbyl containing 1 to 
10 carbon atoms; / 

and X is a weakly coordinating anion; 

and provided that when M is Pd a diene is not 

present . / 

462. The compound as recitfed in claim 461 wherein 
R 2 and R 5 are each independently hydrocarbyl, provided 
that the carbon atom bound to /the imino nitrogen atom 
has at least two carbon atoms/ bound to it; and R 3 and , 
r 4 are each independently hydrogen, hydrocarbyl, or R 
and R 4 taken together are hydrocarbyl ene to form a 

ring. / 

463. The compound as ricited in claim 461 wherein 

M is Ni (II) . / 

464. The compound as fecited in claim 461 wherein 

M is Pd(II) . / 

465. The compound as /recited in claim 461 wherein 
said n-allyl or 7i-benzyl ftroup is selected from the 
group consisting of / 




wherein R is hydrocarbyl. 

4 66. A compounfd of the formula 
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(XXXVItl) 



wherein : V 

R 3 and\R 4 are each independently hydrogen, 
hydrocarbyl, substituted hydrocarbyl or R 3 and R 4 taken 
together are hytlrocarbylene or substituted 
hydrocarbylene tio form a ring; 

r 54 is hydrocarbyl or substituted hydrocarbyl, 
provided that thA carbon atom bound directly to the 
imino nitrogen atbm has at least two carbon atoms bound 

to it; \ 

each R 55 isl independently hydrogen, 
hydrocarbyl, substituted hydrocarbyl, or a functional 

group; \ 

W is alkylene or substituted alkylene 
containing 2 or morel carbon atoms; 

Z is a neutrAl Lewis base wherein the donating- 
atom is nitrogen, sulfur, or oxygen, provided that if 
the donating atom is Aitrc|ben then the pKa of the 
conjugate acid of that\ corj^und (measured in water) is 
less than about 6, or An ©l\efin of the formula 
R 17 CH=CHR 17 ; \ 

each R 17 is independently hydrogen, saturated 
hydrocarbyl or substituted saturated hydrocarbyl; and 

X is a weakly coordinating anion; 
and provided that whbn M is Ni, W is alkylene and 
each R 17 is independently hydrogen or saturated 

hydrocarbyl . \ 

467. The compound as tecited in claim 466 wherein 
R 3 and R 4 are each independently hydrogen or 
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00 
00 
■SI 

R i 
: s i 



"Si 



_3 j r,« t-aken together are 
hydrocarbyl, or R and R taken cf carbyl . 

hydrocarbylene to form a ring; anB R «Y 

. 468. The compound as recite/ in claim 

wherein each R» is independent!^ hydrogen or alkyl 

. ■ i ro 10 carbon atoms/. 

5 containing x lu / , u i. pr pin 

, . „ T-ecited in claim 466 wnerein 
46 9. The compound as recit-eu 

7 ; q neutral Lewis base. . / 

Z is neutra re c/ited in claim 469 wherein 

470. The compound as reaitea ah 

z is a dialkyl ether. / wherein 

10 • 471. The compound as recited in claim 

* ±S ^"^"compound as Lcited in claim 471 wherein : 
each R 17 is independently iiydrogen or alkyl. 

473. The compound J recited in claim 471 wherein 
15 b oth of *» are nydrogen/ ^ 

474. The compound as reciteu 

„ is -CH^CH,- or - C /^^- ed claim 47l wherein 

475 The compound/as reciuea 
„ is a divalent polymet i= radical derived from the 
20 P--eri,ation o Of^^ ; .-» production ^ ^ Qf 

the formula 
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. . na healing a compound of the formula 
comprising, neat my « *- 
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M 

at rnXture of ^ t -30°C to about ♦10«- tor a 
suHicientHi.e to Produce (XXXVUI. . and wherein: 

And »« are each independently . 
hydrocarbylt substituted hydrocarbyl or R and R tafcen 
together arl hydrocarbylene or subst.tuted 

substituted hydrocarbyl, 

pr o V ided thatU . carbon ato. J^^^^ 
imino nitrogeA atom has at 

t0 each r\ is independently hydrogen, 

hy drocarbyl, substituted hydrocarbyl, or a functional 

group; \ carbon atoms; 

r 56 is alWl containing 2 to ju 

T is alkVl, carbon atoms; 

w is alky\ene containing 2 to iu 

Z is a nXal L e*,isbase wherein the donating 

a to. is nitrogen, V^^^'JT^ the 

-~t« it nitrocbn then the pKa or t"<= 
20 the donating atom xb nitr^e d in water) is 

conjugate acid of tAat compound (measured 

less than about 6; ahd 

x is a weakly, coordinating anion. 

recited in claim 476 wherein 
477 The processus recited 

25 R > and R«' are each ind\pendently hydrogen or 

hydrocarbyl. or R> «dW Vhydrocarbyl . 

hydrocarbylene to or 472 

478. The process afe recitea 

arh R « is independently hydrogen or alkyi 
wherein each R is 1""=^ 

• ~ i t-n 10 carbon atoms. 
30 containing 1 to iu cax^ v 
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„q recited in claim 476 wherein Z 
479. The process as recitcu 

is -CH(CH 3 )CH 2 -.or -C(CH 3 ) 2 CH 2 - / 

481. The process as recited in claim 476, 477, 
or 480 wherein T s is methyl. / 

482. A process for the polymerization of olefins, 
comprising, contacting a compound of the formula 
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N z 



R 54 
(XXXVIII) 

and one or more monomers 
consisting of ethylene, 
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elected from the group 
olefin of the formula 
CH-CH 2 or R 17 CH=CHR 17 , iyclobutene , cyclopentene , 
substituted norbornene, /a^norbornene , 

wherein: / jf i , , 

r 3 and R« are Ja& (independently hydrogen, 

hy drocarbyl. substitu/ed hVdrocarbyl or R > and » ta.en 

together are hydroca/bylene or substituted 

^"^rh^XrbVrsubstitutedhydrooarbyl. 

• that the Jarbon atom bound directly to the 
provided that thej atoms bound 

imino nitrogen atom has at 

t0 each R 55 is independently hydrogen, 

bydrocarbyl, substituted hydrocarbyl, or a functional 

9rOUP '' w is al/ylene or substituted alkylene 
containing 2 oj more carbon atoms; donatiri g 
Z is J neutral Lewis base wherein the donating 
atom is nitroln, sulfur, or oxygen provided that if 
the donating Jtom is nitrogen then the pKa of the 
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conjugate acid o£ that compound (Measured in water) is 
less than^ about 6. or an olefin U the formula 

*" CH " CH *2* »" i= independent/y hydrogen, saturated 
hydrocarbyl or substituted saturated hydrocarbyl , and 
X is a weakly coordinating anion; 
and provided that . , 7 

when M is Hi. « is aAkylene and each R « 
independently hydrogen or saturated hydrocarbyl; 

and when norbornene J substituted norbomene , 
present, no other monomer Is present.483 The process 
as recited in claim «.> w/erein *> and R are each 
independently hydrogen or/ hydrocarbyl or R •»* * 
taken together are hydroiarbylene to form a r.ng, and 
R " is hydrocarbyl. / ^ ^ 

484. The process a* reciteu x 
wherein each R 55 is independently hydrogen or alkyl 
containing 1 to 10 carbon atoms. wherein 
. 485. The process /as recited in claim 482 wherein 

is a dialkyl ether. . ^ z 

486. The process/ as recxcea m 

is R 17 CH=CHR 17 . 
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437. The process as recited in claim 482 wherein 
each R» is indepenintlAsaturated hydrocarbyl or 

hydrogen. / j\ in claim 4 82 wherein 

488. The process as reciteu 



both of R 17 are hydrogen 



is 
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-in claim 482 wherein W 

489. The process as recited m claim *o 

CH(CH 3 )CH 2 - oJ -C (CH 3 ) 2 CH 2 -.. 

v 3 2 7 -t-^ -in claim 482 wherein 

490. The process as recited m claim ^ . 

/ • 9n°C to about 100 C. 

said temperature/ rs about 2 C « 

4 91 The process as recitea in 

said Olefin isjethylene. propylene or a combination of 

ethylene and propylene. 
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• as recited /in claim 486 wherein 
493. The process as recit / COTnbinat ion of 

said olefin is ethylene, propylene or 
ethylene and propylene. ^ 
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nd propyxe,^ , ^ wherein 

4 94. The process as recitea 

said olefin is 'V^™^ in claim 482 wherein 
495. The process as recipe 

said olefin is contain i„ g about X0 to 

4,6. A ^oPolyP^P^s per 1000 methylene 
about 700 A + methylene groups per 

9 roups ' , i,,i=ne as recited in claim 496 

497 , T , r opo ^lene^ . 

containing about 25 to *# 

per 1000. methylene groupt • 5 . 

P 498. A hdmopolypro/ylene wherein a ratio 

owJut 0 5 to about / . 
15 methYl 4 ;r fheTmoPolXpylene as recited in claim «e 

herein said "fe^L^" about 30 to 

50 °- \r:rcer/of ~r units are enchained in 

about 85 mole percent 

20 an (0,1 fashion. / ■ . „ _ s rec ited in claim 500 

501. The homopilypropylene as reel 

,n Jabout 60 mole percent of the 
wherein about 3 0 tof about fashion. 

,r,-ii-c, are 4nchained m an w,i 
monomer units are e fortnatio n of linear «x- 

502. A process for the temperature of 
25 olefins, comprising, contacting, 

about -100°C to atout + 200 C : 

ethylene ; 

and a Ni [i/l ° f 



R3 



R 4 





30 



(VIH| 

- , A R * are each independently hydrocarbyl or 
r' dnd R are eac ca rbon atom 

substituted] hydrocarbyl, provided that 
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bound to the imino nitrogen .to. j^s at least two 

carbon atoms bound to it; / 

r' and K' are each independently hydrogen ; 
hydrocarbyl, substituted hydrocarbyl . or R and II 
5 tLen together are hydrocarbyleL or substituted 
hydrocarbylene to form a carbo^yclic rmg and 

wherein an a-olefin containing 4 to 40 carbon 

atoms is produced. / wherein 

503 The process as rec/ted in claim 502 wherein 

503. The p th J formula H 2 C=CHR\ wherein 
10 said linear a-olefm has tne 

p 1 is n -alkyl containing 2 Jo 30 carbon atoms. 

504. The process as re>cited in claim B02 wherein 

^ ^ot. ^^ss as /ecited in claim 502 whe- in 
R3 and R« are hydrogen ^ 

R 3 J°^r^ - .B-naphth^lene. 

r and R are ny 9 y „ c ited in claim 502 earned 

50 7. The process # 100 ° c . 
out at a "^ature oj ab-t 2=C t 502 wherein a 

508. The P~~- ^ C "^ e . s abouC atm ospheric 
partial pressure of safrd ethylene is 

pressure to about ™J K f a . claim 502 wh erein 

LTthe carbon ato found to - j-™^ 
v, o least two carbon A atoms bound to it, an 
R < are each indepenient/t hydrogen, hydrocarbyl, or R 
and R« taken togetlr hydrocarbylene to form a 

™ rin9 '^0 A polymir blend comprising the polymer of 
30 claim 3 4 S, 3^3. 3*. 355, 358 , 360 or 361 and one 

0th& \ll -Tnonwlen fabric wherein at least ; some 
fibers comprise /the polymer of claim 345, 349, 353, 

35 354, 355, 358, Uo or 361. polym er of claim 

512 A shabed part comprising the poiym 
345 , 349, 353, |354, 355, 358, 360 or 361. 
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# 



■SI 



01 

M : 

b 



51 3 A sheet or fill" comprising the polymer of 
cl aim 345. 349. 353 - - ^, o - - rising 

C he /o^er of" STm,. p 354. - - 
5 ° r3 " l6 A laminate wherein o/e or more of th^yers 
comprises the polymer of cla J 345. 349. 3S3. 354, 355 , 

358, 360 or 361. r J it ed in claim 511 wherein 

516 . The laminate as recitcu 

10 a barrier layer is P"«W of claiTn 345 , 

517 A fiber comprisii^ the poiym 
349 353, 354, 355, 358, 3j(o or 361. 

• . * = m n-r foamed/ object comprising the 
5X8. A cam or foamed, 3 ^ ^ ^ ^ 

polymer of claim 345, 349f i". 
15 3 " ■ 51,. A microporous /emorane comprising the polymer 

of claim 3,5. 349. "4=^ S ;; 5 55 ;;, 3 r : 355, 

520. The polymer oi claim 345, 349, 353, 

358, 360 or 361 which is crosslinked 
20 521. The polymer U claim 345, 349. 353, 

355 which is heat "T e s d reo . ted in claim 521 which has 

522. The polymery as recitcu 
20 percent or more Jystallinity . of cla im 

523 A composition comprising the polymer 

360 or 361 and a 

2 5 345, 349, 353, 354,/355, 358, 

nucleating agent. / . nolvmer of claim 

345, 349, 353, -3^, / 

""^f' A comjsiion comprising the polymer of claim 
345. 349'. 353, 3L. 35S. 358. 360 or 361 and an 
antioxidant. / comprising the polymer of claim 

345 . ^.t*. 355. 3 S8 . 36 o ~ ^ ^ . ^ 

35 or rein. ^1 n uprising the polymer of claim 

345 . 349-, 354. 355. 358, 360 or 361 which rs 

electrically Conductive. 
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contacting, at a 



of the f J 
formula 



528V A process, comprising, 

f about -80°C to about + 20°C, a compound 
1 4 -l,5-COD)PdMe 2 and a diimine of the 



temperature o 
tula 




0 



CO 



mpound of the formula 




Me\ 



15 



20 



25 



(XXXXI) 



wherein: 

COD is\ 1,5; 



5 ^yclooctadiene ; 
R- and\R> art each independently hydrocarbyl or 
substituted hylocarbyl. provide t He ^ - 
bound to the ilino nitrogen .to. has at least 
carbon atoms bdund to it; and 

r> and R< It. each independently hydrogen, 
hydrocarbyl. substituted hydrocarbyl or R and R 
together are hylrocarbylene or substituted 

hydr irrpt:ra: ^ tn ^ 

said t^^^^™ ---. 

53 0. The process as recitea c • 

p 2 arl d R 5 are botk 2-t-butylphenyl or 2,5-dx-t- 

.at* a . R " taken together are 1,8- 
butylphenyl , and and R taKen y 
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and R 4 are both hydrogen or 
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naphtlWlylene , or R 

"'^sV The process as recited in claim 528 wherein 
R > and \ are each independently hydrocarbyl, provided 
Lat the\carbon atom bound to the ^ n atom, 

has at list two carbon atoms bound to it; and R and 
R are ealh independently hydrogen, ~rbyl^ or R 
and R 4 taSn together are hydrocarbylene to for. a 

rin9 's32 V compound as recited in claim 232, 248, 
253, 2S9. L. 317, 334, 339, 461 or .466 wherein X is 
part of a heterogeneous support- ^ 

533 Ae compound as recited m claim =>j 
said heterogeneous support is montmorillonite 

534. Thlrocess as recited in claim 4 9 , 97 176. 
199 , 280, 299^451, 452 or 482 wherein X is part of 

199 , 0 ; V- 452 or 482 wherein a poi rrr atlon 

catalyst is supported on a heterogeneous. - 

536. The clpound as recited m claim 232, 248, 
253, 259, 267, 3^7, 334, 339, 461 or. 466 which is 
supported on a heterogeneous support 

537 The proLss as recited in claim 49, 97, 
199 280, 299, 45l\ 4 52, or 482 wherein the 
polymerization is U 4^he gas phase. 
538 

run in a fluidized Aed reactor. 

539 a flexible\pouch made from a single or 
53 s. a \ TDolvmer of claim 1, 

multilayer film which\ comprises the polym 

3, 4, 6, 7, 332 or 343. 

540. The polymerW claim 1, 3, 4, 6, 332 
grafted with a compound containing ethylenic 

saturation ^^^^^ ^ 540 wherein 

541. The polymer aa reciuc 
said tunotional group i S \=arbo*yl. carboxyl.c 
anhydride, ester or a carfcoxylate salt. 
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ition is aui. ^ ' ' claim 478 which is 

The process ^s\recited in claim 4 



35 



495 



o 

w 
Ki 

S! 

! i i 



q 

ru 

m 

D 

u, 



* 




10. 



15 



54 5 A wrap packaging film having differential 

cl JUi * fi - iamin * te having at least 

layerS '' * outer reverse layer which comprises a 
polymer of claim 1, 3, 4, 6, 7. 332 or 343, and a 
tac^fierLesent in sufficent amount to xmpart clxng 
Propertied ^ ^ ^ ^ & of 

at le ast aiout 0.916 g/-L and which has little or no 

Vo'dld that a density of said outer reverse 
layer is at\least 0.008 g/*L less than that of 

~f abirl outer obverse layer, 
density of sbid oucei t->, e oolvmer of 

543. A \ine denier fiber comprxsxng the polym 

claim 1, 3, 1 6, L 332 or 343 

544. A composition, comprxsxng, a polyme 

, a 6 7 \ 332 or 343 and an antifoggxng agent. 
1, 3, 4, .6, 7,\ 332 - ted in claim 13, 15 or 142 

545. The kocess as recxtea xi 

^ b^dentate ligand or second compound xs 
wherein saxd bi^entate -"--^ _ _ 29 _ ^-..^^^ 
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(XXX). and n is \, all of R 3 °, 



,28 



and R 29 are hydrogen, 
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md R 29 are hydrogen, both of 
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^ „44 Lj -, re q-anthracenyi . 
and both of R fed R are s , ^ ^ ^ . 

546. The piocess as recited, in (XUII) 
W her.in said coXnd or said second compound xs (WII) 
and n is 2, ail oU>°. «" and R" are hydrogen, and 

= „„j c 45 \are 9 Tanthracenyl . 

both of R and R \are 

\ , = ftrP("ited in claim 6 5 or ot 

547. The process asV^e^xtea n , 

\^ r^l&aid second compound is (XVII) 
wherein said compound or^id seco v . . , _ 

and n is 2, all of 

^:%re%V m ::X;r"Vroces S as recited in ciai™ 
299 or 3„ Wherein M ^ -i or Pd and ^is ^ m 
549. The process \a s recxteo. 

13 Ni 550. The process i recited in claim 49 wherein 
said olefin comprises cUopentene^ ^ 

551. The process as\ recited xn claim 
said olefin comprises cydlopentene . 



are 9-antAracenyl , M is Ni, and n is 
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